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The career of Royal Norton Chapman, naturalist, ento- 
mologist, ecologist, was closed December 2, 1939, in Minneapolis, 
where he died only a few months after returning to his alma 
mater as Dean of the Graduate School. For almost a decade 
he had served the Hawaiian Pineapple Producers Cooperative 
Association as director of their experiment station and at the 
same time the University of Hawaii as Dean of the Graduate 
School of Tropical Agriculture. At the University of Minnesota 
he had only recently taken up his new duties with the vision of 
many years of useful service in an environment that he under- 
stood and loved. 

Death at such a time, when the future smiled enticingly, 
presenting unusual opportunities to serve youth, the University 
and the community, was indeed a tragedy. Although his 
position in the University has been filled by an able successor 
and students continue to move on to make their places in 
society, a void remains that never can be filled. 

His keen mind, tempered and sharpened by years of training, 
enriched by a variety of experiences, and combined with a 
sympathetic personality made Roy Chapman prominent in any 
company. Success had not spoiled his generous spirit of service 
to others. Never was he too busy to advise a student or a 
fellow scientist and, when demands of others filled his day, his 
personal labors were crowded into the early morning hours. 
His contributions to science are represented not only in his 
published works, but even more in the accomplishment of his 
students who were stimulated and guided by his genius. 

Chronologically his career may be summarized very briefly. 
Born at Morristown, Minnesota, September 17, 1889, of 
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English-Dutch ancestry, he attended country schools in Iowa, 
Nebraska, and Minnesota until the age of 12. Then he entered 
Pillsbury Academy, from which he was graduated in 1909. He 
received the B.A. degree in 1914 and the M.A. degree in 1915 
from the University of Minnesota. Two years later he received 
the Ph.D. degree from Cornell University, where he had the 
double distinction of holding the Schuyler Fellowship and 
working as the last major student of Professor Comstock. 

Inspired by his teachers at Cornell, he returned to Minnesota 
and organized a course in animal ecology. In this course he 
struck out into a relatively uncharted field, contributing greatly 
to the development of ecology as a realistic science based upon 
controlled experiment and quantitative field studies. He had 
visions of raising ecology to the status of an exact science 
based upon laws expressable in mathematical terms. Much 
of his work at this time partook of the character of physiology, 
although he continually emphasized to his students the impor- 
tance of the interactions of living things with one another. 
Soon, however, he devised experiments which dealt with purely 
ecological phenomena. 

One of his first problems was to find a suitable experimental 
animal of small size and high productive rate which could easily 
be handled under laboratory conditions. The need for such an 
organism had arisen in connection with both research and class 
demonstrations. The confused flour beetle, 7ribolium confusum 
Duval, proved highly suitable and provided Chapman with an 
essential tool for his research. Today this productive beetle 
has become as useful to some ecologists as Drosophila is to 
some geneticists. 

Experiments with Tribolium led to the formulation of 
generalizations concerning some laws governing population 
growth that will probably be recognized in the future as 
Chapman’s greatest contribution to science. He demonstrated 
that intraspecific competition resulted in bringing about a 
condition of population equilibrium in standard environments, 
and later showed how these populations exhibited oscillations 
about a mean similar to those observed in natural environments. 
These experiments were still in progress at the time of his death. 

In some ways it may have been unfortunate that Chapman 
was not permitted by circumstances to concentrate his efforts 
upon his teaching and basic ecological research. However, his 
capacity for organization and administration together with his 
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ability to comprehend economically important insect problems 
led him into other fields. The first outside demands came 
from the milling industry. His knowledge of grain insects 
and their ecology, when applied to practical conditions, resulted 
in reducing tremendous industrial losses. Each year his com- 
mercial consultation work increased. Although he never per- 
mitted his work as a consultant to interfere with his obligations 
to his students, it did, however, interfere with his personal 
research. 

In 1925, in recognition of his administrative ability, he was 
promoted to the position of Chief of the Division of Entomology 
and Economic Zoology, University of Minnesota. Prior to 
this promotion Chapman had planned for a period of European 
study and travel. Recognizing the value of such experience, 
the University granted him leave to go through with his plans. 
Therefore, in 1926 and 1927 he studied at the Rothemsted 
Experiment Station in Harpenden, England, and at the U. S. 
Bureau of Entomology Parasite Laboratory at Hyérés in 
France. During this period he completed one phase of the 
Tribolium experiments which demonstrated the existence of a 
point of population saturation or balance in a standard environ- 
ment. Also, as Travelling Professor of the International 
Education Board, he made a survey of entomological work in 
European universities. 

When he returned to Minnesota from Europe he continued 
his research, along with his administrative and teaching duties, 
by dedicating the early morning hours to the laboratory. 
But this arrangement was short-lived and the demands of 
industry again interfered. Previously, in 1924, Chapman 
had attended as a delegate a meeting of the Pan-Pacific Food 
Conservation Congress in Hawaii and had spent several months 
in scientific researches in the Pacific. Partly as a result of 
these earlier contacts in Hawaii, he was appointed Consultant 
of the Association of Hawaiian Pineapple Canners in 1929, 
and in 1930 he left Minnesota to become Director of the Experi- 
ment Station of the Pineapple Producers Cooperative Associa- 
tion. In 1931 he was given the deanship of the Graduate 
School of Tropical Agriculture at the University of Hawaii 
in addition to his position of Director of the Experiment 
Station. 

His work in Hawaii was not only appreciated by the industry 
he served, but by his fellow scientists, among whom his standing 
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continued to rise. In 1932 he gained recognition as one of 
America’s Most Distinguished Scientists. 

Administrative duties and the direction of research con- 
sumed all of his waking hours. Only by hiring an assistant 
personally was he able to continue the Tribolium investigation 
even on a restricted scale. Concerning his life in Hawaii, he 
said, ‘‘It is a far cry from a youthful ambition for a life of a 
naturalist emulating Thoreau and Burroughs to a strenuous 
program of consultations and direction of research. It required 
great mental adjustment to pass from a self-supporting student 
interested in the development of socialism to the direction of a 
research institution on which a great, highly capitalistic industry 
depends. It has meant the transition from the problem of 
choosing each meal according to the money in the pocket to 
the problems in which millions are won and lost. More than 
all else it has involved ideals, the realization of which I once 
thought to be the object of my life.”’ 

Thus his return to Minnesota in 1939 represented another 
turning point in his life and the opening of new vistas of oppor- 
tunity. His long study of Tribolium had convinced him of 
the existence of fundamental laws governing the reactions of 
animals living in dense populations, and he believed that 
through controlled experiments theories might be formulated, 
tested, and later resolved into laws that could be extended to 
apply not only to Tribolium but perhaps to congested human 
populations as well. He returned to Minnesota with interests 
enriched and broadened by world-wide contacts and an apprecia- 
tion of the complex problems of humanity that can only be 
gained through such experience. 

Although Chapman leaves much of his work unfinished, his 
influence.in science will continue to live. Many of his ideas 
and ambitions have been passed on to his students and 
associates, and these—like seed sown in fertile soil—will most 
assuredly bear fruit. Indeed his work as well as his kindly 
personality will live on in the minds of all who knew him well. 
Royal N. Chapman has made an indelible mark in his chosen 
field which would do credit to a life much longer than his. 


SAMUEL A. GRAHAM. 





RHIPIPHORIDAE FROM SOUTH CHINA 
(Coleoptera)! 


J. LinsLey GReEssITrt, 
Lingnan Natural History Survey and Museum, 
Lingnan University, Canton, China 


Up to the present time, only five species of the beetle family 
Rhipiphoridae have been recorded in the literature as occurring 
in the whole of China. These five are the following, though 
there may be some question as to the authenticity of the fifth: 

Macrosiagon bifasciatum Marseul var. reductum Pic (China). 
Macrosiagon donceeli Pic (Yunnan). 

Metoecus satanus Schilder (Tibet, Japan). 

Rhipiphorus davidis (Fairmaire) (Central China). 

Rhipidius pectinicornis (Thunberg) (Europe, E. Indies, China). 

The collection of the Lingnan Natural History Museum 
contains ten species, only one of which is referable to any of 
the above five. Of the other nine, six are here described as new 
to science, and three are newly recorded from China. Thus the 
present number known from China becomes fourteen for this 
family. 

The material here reported upon is all from South China, 
and all from the Lingnan Natural History Museum. Six 
species are represented from mainland Kwangtung Province, 
four from Hainan Island, two from Fukien, and one from 
southern Hunan Province. The specimens were collected by 
F. K. To, D. C. Ngu, and the writer. The types are in the 
Lingnan Natural History Museum, and certain paratypes are 
in the United States National Museum. 


FAMILY RHIPIPHORIDAE 
KEY TO CHINESE GENERA 


1. Elytra dehiscent or very much abbreviated... «........cccsceceeccteccectves in 2 
Elytra neither dehiscent nor abbreviated, completely covering abdomen 
Mi OE oc oc sik vice arge 6 thew ease ee meae wee aoe Ame eee Pelecotoides 
2. Elytra more or less dehiscent apically; form slender, mordellid-like......... 3 
Elytra very small, exposing abdomen and most of hind wings; form somewhat 
WHI MING. 55:6 3 5-00 vont ees desc Seeuktemerecuuues Cehel einn eerie eran 4 
3. Head with occiput produced well above anterior margin of prothorax (p. 528) 
Macrosiagon 


Head with occiput hardly produced above anterior margin of prothorax. Metoecus 
4. Mouthparts complete; middle coxae widely separated; abdomen of five 
SEE Cie GUE oc ilds cota tame eee ws eee eon rae feline Rhipiphorus 
Mouthparts atrophied; middle coxae not widely separated; abdomen of 
CG COON ik iccrn Kemes ender caugieys Leslee atammawee cee: Rhipidius 
1Contribution from the Lingnan Natural History Survey and Museum, Lingnan 
University, Canton, China. 
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TRIBE PELECOTOMINI 


Genus Pelecotoides Cast., 1840 


Pelecotoides aurosericea Gressitt, new species 
(Plate I, fig. 1) 


Broad, convex, elongate-oval, narrowed posteriorly. Body reddish 
brown, almost entirely clothed with closely adpressed golden auburn 
hairs; antennae pitchy red with first three segments and bases of fol- 
lowing ones reddish; eyes and tips of mandibles pitchy black; tarsal 
claws reddish ochraceous. 

Head longer than wide, broadly ovate, compressed, minutely 
punctate; labrum feebly emarginate apically; clypeus long, fairly even, 
more coarsely punctured distally, subtrapeziform; vertex slightly raised 
along middle; eyes large, deeply emarginate anteriorly, nearly as widely 
separated as antennal insertions; occiput prominent, projecting very 
slightly beyond anterior margin of pronotum. Antennae strongly 
flabellate, reaching slightly beyond base of prothorax; scape feebly 
arched; second segment very short; third practically as long as scape, 
with an angular projection at middle of outer side; fourth and following 
segments short, with external projections over one millimeter in length. 
Prothorax broad, narrowed and subrounded apically; basal angles over- 
lapping humeri; sides with feeble suggestions of lateral margins; disc 
convex, micropunctulate. Scutellum nearly as broad as long, narrowed 
and rounded-truncate apically; convex and finely punctured. Elytra 
convex, narrowed posteriorly from behind middle; apices separately but 
unevenly rounded apically; surfaces finely punctulate. Ventral surfaces 
minutely punctulate; metepisternum twice as broad anteriorly as pos- 
teriorly; hind coxal plate much wider than first abdominal sternite at 
middle, slightly narrower at lateral margin; second to fourth abdominal 
sternites subequal in length. Legs with posterior femora reaching to 
lateral margins of elytra; first three segments of posterior tarsi 
successively diminishing in length. 

Length 7.9 mm.; breadth 4.15. Paratypes: length 4-6.85 mm.; 
breadth 1.8-3.8. 


Holotype, male (Lingnan Natural History Museum), Tai- 
pin-ts’uen, Lam-ka-heung, Lai-mo-ling, Kiung-shan Distr., 
central Hainan Island, May 10, 1935, F. K. To; paratopotype, 
May 15; paratype, (U. S. National Museum), Ta-hian, near 
Five Finger Mts., Hainan Island, June 18, 1935, J. L. Gressitt. 


EXPLANATION OF PLATE 
(Mag. about 4.9 times) 


Fig. 1. Pelecotoides aurosericea Gressitt, n. sp. 2. Macrosiagon aculipenne 
Gressitt, n. sp. 3. Macrosiagon atronitidum Gressitt, n. sp. 4. Rhipiphorus chalct- 
doides Gressitt, n. sp. 5. Rhtpiphorus tenthredinoides Gressitt, n. sp. 





} Rhipiphoridae 
J. Linsley Gressitt 


PLATE I 
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TRIBE RHIPIPHORINI 


Genus Macrosiagon Hentz, 1830 
KEY TO CHINESE SPECIES 


Re Pe So. 5555-3 15.5 sre no Sion Age eee 4 canis ncn ace en ame Coma aLE 2 
Elytra largely black, crossed by two broad yellowish bands; head and pro- 

I i.e ons 45.0 59.65 ads Be hs A eeivawn enema male bifasciatum 

2. Dorsal surfaces almost entirely reddish castaneous...............00ee eee eee 3 

Tony GRIN MIO. 5 svc esc dtee ca dod dp ens ease eowasares cenws 4 


3. Pronotum immaculate, not expanded at basal angles; elytra short and 
strongly dehiscent posteriorly; hind thorax visible from above; metepimera 
rounded posteriorly; metepisterna nearly as broad as long (p. 530) 


ferrugineum 
Pronotum with a premedian black spot, expanded at basal angles; elytra 


long, subparallel-sided, very slightly dehiscent posteriorly; hind thorax not 
visible from above; metepisterna much longer than broad; metepimera 
SE IEE GR. BI 5.9.5 icc see sens acncer pees seus odes spinicolle 
4, Head almost as broad as long; body slender; elytra attenuated, gradually 
dehiscent, not very closely punctured; metepisterna relatively narrow; 
metepimera rounded or sinuate posteriorly............ccceeeececceeeeee cD 
Head more than one-half again as long as broad; body relatively broad; 
elytra short, strongly dehiscent and closely punctured; metepisterna almost 
as broad as long; metepimera subtruncate posteriorly; dull black (p. 530) 
nasutum 
5. Antennae of male not quite reaching to base of prothorax; dorsal surfaces not 
very shiny; elytra somewhat gradually dehiscent and distinctly acuminate 
apically; second posterior tarsal segment hardly more than one-half as 
POtar OS Thre Sees To; TAG). «o.oo ne cose revives ewccnceeens acutipenne 
Antennae of male reaching well beyond base of prothorax; dorsal surfaces very 
shiny; elytra very gradually dehiscent, but not strongly acute apically; 
second posterior tarsal segment almost as long as third segment (p. 529) 
atronitidum 


Macrosiagon acutipenne Gressitt, new species 
(Plate I, fig. 2) 


Male.—Moderately small, subfusiform; elytra strongly dehiscent 
and acute. Body shiny black, with a metallic bluish tinge (greenish 
in artificial light) on prothorax and ventral surfaces, and to a lesser 
extent on legs and elytra; antennae with scape reddish ochraceous; 
maxillary palpi and distal portions of tarsi pitchy red. Body surfaces 
sparsely clothed with subrecumbent tawny hairs; head largely glabrous. 

Head almost as broad as long; eyes centered near middle of side 
of head; labrum very short; clypeus broad, very feebly convex apically, 
finely punctured; frons, vertex and occiput practically impunctate, 
shiny; postocciput very feebly punctulate. Antennae reaching to basal 
angles of prothorax; scape slender, as long as four following segments 
combined; third to last segments each with a pair of very long slender 
thread-like prolongations, beset with many very short hairs. Prothorax 
a little longer than broad, gradually narrowed to near anterior border; 
basal angles briefly angulate and slightly overlapping humeri, mid-basal 
prolongation much longer, broadly triangular and subrounded apically; 
surface of notum convex, moderately punctured. Elytra less than twice 
as long as prothorax, dehiscent, gradually tapered and acuminate pos- 
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teriorly; surfaces slightly depressed along middle, raised towards suture, 
and impressed with narrow shallow punctures in a scale-like arrange- 
ment. Ventral surfaces similarly, but less closely punctured ; metepister- 
num narrowed and acute apically; metepimeron sinuate posteriorly; 
first abdominal segment much longer than remaining segments com- 
bined. Longer posterior tibial spur more than one-half as long as first 
posterior tarsal segment; second segment of posterior tarsus hardly 
more than one-half as long as third segment. 
Length 6 mm.; breadth 1.65. 


Holotype, male (Lingnan Natural History Museum), Tai- 
kwong Village, Lam-mo Distr., S. Hunan Province, S. China, 
July 21, 1934, F. K. To, collector. 

Differs from M. nasutum (Thunberg) in being relatively 
more slender and less closely punctured, with the head much 
shorter, relatively broader and less produced above, the 
antennae slightly longer end more hairy, the prothorax more 
slender, more narrowly and more angulately produced pos- 
teriorly in middle, the elytra relatively longer and narrower, 
more gradually dehiscent, attenuated and acuminate apically, 
the metepisterna narrower, the metepimera sinuate instead of 
subtruncate posteriorly, and the second posterior tarsal seg- 
ment much shorter than the third. 


Macrosiagon atronitidum Gressitt, new species 
(Plate I, fig. 3) 


Male.—Slender, gradually narrowed posteriorly. Body shiny black, 
slightly tinged with cobalt blue; palpi testaceous; parts of basal por- 
tions of antennae, posterior margins of prothoracic pleura, metepimera 
and abdominal sternites, ochraceous. Body surfaces very sparsely 
clothed with minute, more or less adpressed, tawny hairs; head glabrous. 

Head almost as broad as prothorax, nearly as broad as long; labrum 
short, almost hidden; clypeus broad, subtrapeziform, finely punctured 
near apical margin; frons, vertex and occiput almost impunctate, shiny; 
postocciput minutely punctulate; eyes centered above middle of side of 
head. Antennae reaching well beyond base of prothorax; scape feebly 
arched, as long as three following segments (exclusive of prolongations) 
combined; third and following segments each with a pair of very long, 
slender, briefly hairy prolongations arising from near base. Prothorax 
slightly longer than broad, gradually narrowed to near anterior margin, 
basal angles briefly produced over humeri; mid-basal prolongation 
large, triangular, rounded posteriorly; surfaces minutely punctured. 
Elytra long and evenly narrowed, gradually dehiscent, reaching well 
beyond apex of abdomen; apices subacute; surfaces sparsely impressed 
with shallow arrow-head shaped punctures, depressed along middle of 
each and raised towards sutural margins. Ventral surfaces finely and 
sparsely punctured; metepisternum nearly twice as long as broad, acute 
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apically; metepimera rounded behind; first abdominal segment longer 
than remaining combined. Second segment of posterior tarsus barely 
shorter than third segment. 

Length 22 mm.; breadth 1.85. 


Holotype, male (Lingnan Natural History Museum), Kau- 
lin San (Chiu-lin Shan), alt. 1,000 meters, Lin-ping District, 
N. Kwangtung Province, S. China, April 21, 1940, J. L. 
Gressitt, collector. 

Differs from M. nasutum (Thunberg) in being much more 
slender and more shiny, with the antennae longer, the dorsal 
surfaces less closely punctured, the postmedian prolongation of 
the pronotum much longer and more nearly angulate apically, 
the elytra relatively much longer, more gradually dehiscent 
posteriorly and more depressed along median portions and 
raised along suture, the metepisterna much narrower, and the 
metepimera rounded posteriorly. M. atronitidum differs from 
acutipenne n. sp. in being relatively more slender, more grad- 
ually narrowed, more shiny and less densely punctured, with 
the antennae longer, the elytra relatively longer, more grad- 
ually dehiscent and narrowed posteriorly, but less acuminate 
apically, the metepimera evenly rounded and not sinuate on 
posterior margin, and the second posterior tarsal segment not 
much shorter than the third. 


Macrosiagon ferrugineum flabellatum (Fabr.) 


Four specimens are in the collection: A male from Cha-po- 
hui, Kien-yang Distr., Fukien Prov., May 10-18, 1933, D. C. 
Ngu, collector; a male from Yam-na Shan (Yim-na San), 
S. E. of Ping-chuen, Mei Distr., N. E. Kwangtung Prov., 
Sept. 6-11, 1933, F. K. To, collector; and two females from 
Tsing-leung Shan, near Mei-hsien, Mei Distr., Kwangtung, 
September 25 to October 11, 1933, F. K. To. 

New to China. 


Macrosiagon nasutum (Thunberg) 

A single male was collected at Cha-po-hui, Kien-yang 
Distr., Fukien Province, S. E. China, May 10-18, 1933, by 
D. C. Ngu. 

New to China. 


Macrosiagon spinicolle (Fairmaire) 


Female.—Large, almost parallel-sided except at anterior and pos- 
terior extremities. Body almost entirely pale reddish castaneous, shiny, 





1941] Gressitt: Rhipiphoridae 531 


with a faint sheen of metallic bluish on upper surfaces and golden 
reflections beneath; pronotum with a moderately small ovate black spot 
slightly before center; eyes and tips of mandibles black; antennae with 
last six segments and prolongations of third to fifth segments pitchy 
black; extreme apices of tibiae, anterior tarsi, all but bases of middle 
tarsi, and apices of segments of posterior tarsi, pitchy red. Tibiae and 
inferior surfaces of femora and tarsi with very short bristle-like hairs. 

Head fully one-half again as long as broad, widest at eyes, prom- 
inent at each side of occiput, a slight posterior projection from middle of 
superior margin of postocciput; labrum as long as broad, strongly nar- 
rowed distally, convex, micropunctulate; clypeus angulate apically, 
distinctly, though finely, punctured; frons, vertex and occiput very 
sparsely and minutely punctulate. Antennae not quite reaching to 
basal angles of prothorax; third to tenth segments with slender, rel- 
atively short prolongations; last segment broadened towards apex; 
third segment (excluding prolongation) not quite as long as scape; 
fourth to tenth segments similar, very slightly decreasing in length 
distally. Prothorax about as broad as long, somewhat regularly nar- 
rowed anteriorly; considerably, and acutely, overlapping humeri and 
subacutely prolonged medially beyond scutellum; surface convex and 
impressed with numerous anteriorly-directed comet-like punctures. 
Elytra very slightly narrowed till near apices, dehiscent, separately 
acute apically; sutural borders considerably raised, particularly behind 
middle; surfaces with close, anteriorly-directed comet-like punctures. 
Ventral surfaces with similar, but shorter and less dense, punctures; 
metepisternum very broad basally, narrowed to a blunt apex; mete- 
pimeron broad apically, its posterior margin in line with that of coxa; 
first abdominal sternite as long as following ones combined. Tibial 
spurs long, one of posterior pair nearly as long as first hind tarsal 
segment, middle tibia very densely punctured; middle tarsi nearly 
one-half again as long as posterior pair. 

Length, 12.4 mm.; breadth 4.2. 


Allotype, female (Lingnan Natural History Museum), 
Yam-na Shan (Yim-na San), S. E. of Ping-chuen, Mei District, 
E. Kwangtung Province, S. China, Sept. 6, 1933, F. K. To, 
collector. 

New to China. 


Genus Rhipiphorus Bosc, 1792 


KEY TO CHINESE SPECIES 
1. Pronotum and fifth abdominal tergite both entirely punctured; lacking glossy 


TUARES BIORE ONE GIGI GIES 0. 60's 9 Ch cK Reade nb ecesearcnecceescesaess 2 
Pronotum and fifth abdominal tergite both with shiny impunctate areas 
Ci CCT BO CE GI x 65.896 i KaKade ere nestntavcncancdascisenusuaesree 3 


2. Fifth abdominal tergite densely punctured; elytra testaceous in central 
portions; raised projection on occiput subacute; length more than six 
CE GO, CH, oo ssc sncicanetvades<shencedanacqamereseorin davidis 

Fifth abdominal tergite sparsely punctured; elytra pitchy; raised projection 
on occiput blunt; length of body less than four millimeters (p. 533)... .minor 
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3. Body almost entirely black; pygidium lacking an impunctate area below 
center; no distinct depression on each side of pronotum behind center; 
length of body less than seven millimeters (p. 532)............ chalcidoides 

Body not almost entirely black, basal portion of abdomen, at least, reddish; 
pygidium with an impunctate area below center; a distinct depression on 
each side of pronotum behind middle; length of body more than 7.5 milli- 
SIRI IDNR 5c ig ga cre Lhe Ring ta gal g avatar ......tenthredinoides 


Rhipiphorus chalcidoides Gressitt, new species 
(Plate I, fig. 4) 


Male.—Medium-sized; resembling a chalcicid-wasp in form. Body 
largely black or pitchy; antennae orange testaceous, slightly duller 
towards apices of filaments; palpi dark basally, pale apically; anterior 
legs ochraceous, slightly duller internally; middle legs pitchy to reddish 
ochraceous; posterior legs still darker, except for distal portions of tarsi 
which are dull testaceous; elytra pitchy red-black, paler on inner 
portions near middle and at apices; abdomen with extreme base, as 
well as apical portion of first tergite, testaceous, and central portions 
of first three sternites dull reddish brown. Body surfaces clothed with 
a thin greenish golden pile. 

Head broader than deep, rather plane in front, slightly depressed 
around central point of frons; clypeus slightly and evenly convex, 
densely and finely punctured; frons somewhat more coarsely and 
unevenly punctured; swelling on occiput obtusely triangular in frontal 
view, blunt apically, finely punctured; eyes large, reaching almost from 
antennal insertions to bases of mandibles; maxillary palpi almost as 
long as depth of head, slender. Antennae not quite reaching as far as 
base of prothorax; scape very short; second to ninth segments likewise 
short, each with a pair of very long equal filaments arising from sides; 
last segment similar to a single branch of one of preceding segments. 
Prothorax practically as broad as long, more or less gradually narrowed 
anteriorly; apical and basal margins evenly rounded; notum minutely 
and closely punctured towards borders and along median portion 
behind middle, more sparsely punctured on remainder, with irregular 
impunctate areas on each side and along median line before middle. 
Scutellum short and broad, grooved medially, feebly emarginate at 
middle of apex, minutely pedunculate. Elytra hardly reaching as far as 
metepimera, narrowed apically, evenly rounded externally, inner 
margin slightly concave before middle; disc of each minutely and closely 
punctured basally, gradually more sparsely and more strongly punc- 
tured posteriorly, a slight concavity just beyond middle, and apical 
portion somewhat swollen. Hind wings almost colorless basally, dull 
amber-colored along costal margins and on distal two-fifths of each. 
Abdomen broadened and deepened posteriorly, with fourth tergite 
closely and finely punctulate, and fifth tergite densely and more strongly 
punctured, except for a roundish impunctate area on each side of middle; 
pygidium minutely and closely punctulate; abdominal sternites finely 
punctured or almost impunctate medially, heavily punctured at sides. 
Legs with tibiae more or less carinate externally, second tarsal segment 
of middle leg as long as following two combined, second segment of 
hind tarsus slightly longer than third. 
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Length (exclusive of wings) 6.4 mm.; breadth (abdomen) 2.65. 
Paratype: length 4.8; breadth 2.3. 


Holotype, male (Lingnan Natural History Museum), Iu-ling- 
paai, Yao Shan, Lin District, N. Kwangtung Province, S., 
China, Oct. 9, 1934, F. K. To, collector; paratype (U. S. 
National Museum), Naam-fung, 10 miles S. S. W. of Nodoa, 
Tan District, Hainan Island, July 3, 1932, O. K. Lau and 
F. K. To. 

Differs from a Hainan specimen of R. davidis (Fairmaire) in 
having the frons more even, the dorsal process of the head 
lower and less acute, the prothorax narrower and much less 
evenly punctured, the elytra narrower apically and more 
distinctly punctured basally, the fifth abdominal tergite with a 
distinct impunctate area on each side, and the posterior tibiae 
more broadened. 


Rhipiphorus davidis (Fairmaire) 


A single male was collected at Tai-tsing-lam-ts’uen, back of 
Lai-mo-ling (Loi Mother Mountain), Ting-an Distr., Hainan 
Island, S. China, June 17, 1935, by F. K. To. 

New to Hainan Island. 


Rhipiphorus minor Gressitt, new species 


Body pitchy black to testaceous; head dark reddish brown, slightly 
pitchy black along middle and sides of frons and on occiput; antennae 
dull testaceous brown; prothorax dark reddish brown mixed with pitchy; 
scutellum pitchy blackish; elytra dark reddish brown, partly pitchy 
basally; wing colorless basally and apically, pale amber beyond middle 
and along costal margin; abdomen pale reddish brown, largely ochra- 
ceous or yellowish on sternites and fifth tergite; thoracic sterna dark 
reddish brown; first pair of legs largely ochraceous, second and third 
pairs reddish brown. Body surfaces thinly clothed with silvery buff pile. 

Head much wider than deep; clypeus truncate apically, closely sub- 
rugulose-punctate; frons broad, feebly concave, somewhat heavily 
punctured; occiput obtusely raised and somewhat granulose. Antennae 
not reaching to basal angles of prothorax, unipectinate; third to ninth 
segments with moderately long appendages on inner sides; last segment 
nearly as long as filament of preceding. Prothorax slightly broader 
than long, narrowed anteriorly; posterior margin strongly convex; disc 
finely and irregularly punctured; median line smooth and impunctate 
before middle. Scutellum short, closely punctulate, grooved medially, 
feebly emarginate at middle of apex. Elytra reaching as far as apices of 
metepimera, narrowed and subrounded posteriorly, closely rugulose- 
punctate basally, sparsely punctured apically. Abdomen sparsely 
punctured above, more densely so at sides; fifth tergite somewhat 
triangular, convex on basal margin, sparsely and irregularly punctured. 
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Metathorax deeply and somewhat closely punctured. Legs with tibiae 
feebly carinate externally; second segment of posterior tarsus distinctly 
longer than third. 

Length (excluding wings) 3.7; breadth (abdomen) 1.65. 


Holotype, female (Lingnan Natural History Museum), 
Tai-pin-ts’uen, Lam-ka-heung, near Lai-mo-ling (Loi Mother 
Mountain), Kiung-shan District, Hainan Island, S. China, 
May 29, 1935, F. K. To; paratype (United States National 
Museum), Iu-ling-paai, Yao-Shan, Lin District, N. Kwangtung 
Province, Sept. 30, 1934, F. K. To. 

Differs from a Hainan specimen of R. davidis (Fairmaire) in 
being much smaller, and in having the occiput less raised and 
more blunt, the pronotum less regularly punctured, the elytra 
relatively narrower and more sparsely punctured distally, the 
fifth abdominal tergite more triangular and the general body 
coloration much paler except for the antennae. 


Rhipiphorus tenthredinoides Gressitt, new species 
(Plate I, fig. 5) 


Female.—Large, stout-bodied, resembling a tenthredinid or cim- 
bicid. Body shiny black to bright orange; head black; mandibles pitchy; 
antennae dull, pitchy brown; prothorax black, shiny in part, a small 
reddish spot on each side behind middle; scutellum black; metanotum 
largely pitchy black, orange on anterior margin; abdomen bright 
orange with the basal tergites pitchy in centers and last four largely 
pitchy black; thoracic sternites and pleurites black; legs largely reddish 
brown on first pair, pitchy black on second and third. Body surfaces 
clothed with thin pile: golden buff on thoracic sternites and pleurites, 
longer and whitish buff on head and pronotum; shorter and pale goldish 
on abdomen. 

Head broader than deep, narrower than prothorax; clypeus broadly 
rounded-truncate apically, finely rugose-punctate; frons finely rugulose- 
granulate centrally, coarsely punctured laterally, slightly raised at 
middle and depressed above and at sides of center; occiput strongly 
and obtusely raised between antennal insertions, finely granulose- 
punctate. Antennae three-fifths as long as pronotum; first two 
segments short and stout; third to ninth segments each with a long 
slender filament projecting from anterior side; last segment almost as 
long as branch of preceding. Prothorax longer than broad, strongly 
declivitous anteriorly, basal margin strongly convex; surface feebly 
grooved medially, depressed before middle, minutely punctured or 
subgranulose, less closely so on each side of middle, with a smooth 
impunctate area on each side behind middle and another on depressed 
area of mid-line. Scutellum broad, grooved medially, minutely rugulose- 
punctate. Elytra broad, narrowed and rounded externally; surfaces 
finely punctured, more sparsely so distally, transversely depressed just 
beyond middle. Hind wings reddish brown, pale at apices and on anal 
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portion. Abdomen with tergites heavily punctured, fifth with an 
impunctate area on each side before middle; sternites somewhat less 
closely punctured. Thoracic sternites and pleurites densely punctured. 
Second posterior tarsal segment about twice as long as third. 

Length (exclusive of wings) 8.4 mm.; breadth (abdomen) 4.4. 


Paratypes——Small pale spot on side of pronotum sometimes dis- 
tinctly red or entirely lacking; elytra pale ochraceous to pitchy black; 
abdominal tergites entirely ochraceous to largely pitchy black; anterior 
legs orange to pitchy brown. Length 7.9-8.7 mm.; breadth 44.5. 


ITolotype, female (Lingnan Natural History Museum), 
Yuet-loi-hui (16 kilom. N. W. of Ping-chuen), Mei District, 
N. E. Kwangtung Province, S. China, Aug. 13, 1933, F. K. To, 
collector; three paratypes (one in United States National 
Museum): one a paratopotype, July 27; one from Iu-ling-paai, 
Yao Shan, Lin Distr., N. Kwangtung, Sept. 28, 1934, F. K. To; 
the last from Tai-tsing-lam-ts’uen, back of Lai-mo-ling (Loi 
Mother Mt.), Ting-on Distr., central Hainan Island, May 1935, 
F. K. To. 

Differs from the Hainan specimen of R. davidis (Fairmaire) 
in being much larger, with the head more strongly and obtusely 
swollen above, the antennae duller, the prothorax longer, less 
broadened posteriorly, and with three impunctate areas near 
middle and a red spot on each side, the elytra relatively much 
shorter, the fifth abdominal tergite longer and with a pair of 
impunctate areas, and the tibiae more carinate. 


LIST OF THE KNOWN RHIPIPHORIDAE OF CHINA 


TRIBE PELECOTOMINI 


Genus Pelecotoides Castelnau 


Pelecotoides Cast., 1840, Hist. Nat. Ins. Col. 2: 263. 

Trigonodera Gerstaecker, 1855, Rhipiph. disp. syst.: 2; Lacordaire, 1859, 
Gen. Col. 5: 619, 620. 

Pelecotomoides Csiki, 1913, Col. Cat. 54: 4 (emend.). 


aurosericea Gressitt, n. sp., p. 526, pl. I, fig. 1. 
Distribution.—Hainan Island. 


TRIBE RHIPIPHORINI 


Genus Macrosiagon Hentz 


Macrosiagon Hentz, 1830, Trans. Amer. Phil. Soc. (2) 3: 462, pl. 15, fig. 3 a-d. 
Ripiphorus Fabr., 1792, Ent. Syst. I, 2: 109 (part). 
Emenadia Castelnau, 1840, Hist. Nat. Ins. Col. 2: 261; Lacordaire, 1859, 
Gen. Col. 5: 627. 
acutipenne Gressitt, n. sp., p. 528; pl. I, fig. 2. 
Distribution.—S. China (S. Hunan). 
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atronitidum Gressitt, n. sp., p. 529; pl. I, fig. 3. 
Distribution.—S. China (N. Kwangtung). 
bifasciatum (Marseul) var. reductum Pic, 1909, L’Echange, Rev. linnéene, 25: 147 
(China). 
Distribution.—“China”’. 
donceeli Pic, 1908, L’Echange, Rev. linnéene, 24: 60 (Yunnan). 
Distribution.—S. W. China (Yunnan). 
ferrugineum (Fabr.) subsp. flabellatum (Fabr.), 1781, Spec. Ins. 2, app.: 501 
(Europe) (Mordella); Schilder, 1923, Ent. Mitteil., 12: 202. 
Distribution.—S. Europe; Africa; India; S. China; Formosa. 
nasutum (Thunberg), 1784, Diss. Nov. Ins. spec., 3: 66, fig. 77 (Japan) (Mordella). 
Distribution Japan; Formosa; S. China (Fukien, Kwangtung); Philippine 
Is.; Borneo; Sumatra; Nicobar Is. 
spinicolle (Fairmaire), 1893, Ann. Soc. ent. France, 72: 38 (Saigon) (Rhipiphorus). 
Distribution.—Indo-China (Saigon); S. China. 


Genus Metoecus Gerstaecker 
Metoecus Gerst., 1855, Rhipiph. disp. syst.: 17. 
Ripiphorus Fabr., 1792, Ent. Syst., I, 2: 109 (not of Bosc). 


satanus Schilder, 1924, Deutsche ent. Zeits., 1924: 238 (Tibet). 
Distribution.—Tibet; Japan (Saghalien, Hokkaido, Honshu). 


Genus Rhipiphorus Bosc 


Rhipiphorus Bosc, 1792, Journ. Hist. Nat., 2: 293. 
Myodites Latreille, 1819, Nouv. Dict. d’Hist. Nat., ed. 2, 29: 302, note; 
Lacordaire, 1859, Gen. Col., 5: 630. 
chalcidoides Gressitt, n. sp., p. 532; pl. I, fig. 4. 
Distribution South China (Kwangtung and Hainan Island). 
davidis (Fairmaire), 1878, Ann. Soc. Ent. France (5) 8: 124 (China) (Myodites). 
Distribution.—Central China; Hainan Island. 
minor Gressitt, n. sp., p. 533. 
Distribution.—South China (Kwangtung and Hainan Island). 
tenthredinoides Gressitt, n. sp., p. 534; pl. I, fig. 5. 
Distribution.—S. China (Kwangtung and Hainan Island). 


TRIBE RHIPIDIINI 


Genus Rhipidius Thunberg 
Ripidius Thunb., 1806, Vet. Ak. Nya Handl., 27: 5. 
Rhipidius Gerstaecker, 1855, Rhipiph. disp. syst.: 14. 
pectinicornis (Thunberg), 1806, Vet. Ak. Nya Handl., 27: 5, pl. 2, figs. 1-5 (Europe). 
Distributton.—Europe; Ceylon; E. Indies; China. 





A NEW SPECIES OF HYMENOPTEROUS PARASITE OF 
THE PEA APHID (MACROSIPHUM PISI 
KALTENBACH)! 


CLYDE F. SMITH 


North Carolina State College 
Raleigh, N. C. 


During the past five years the writer has noted that certain 
hymenopterous parasites were responsible for the destruction 
of large numbers of the pea aphid on peas and alfalfa. The most 
important of these has previously been recorded? from M. pisz 
under the name of A phidius rosae Haliday. However, after a 
careful study of the subfamily Aphidiinae (Braconidae: Hymen- 
optera) the writer believes the A phidius from the pea aphid is a 
new species which is quite distinct from A phidius rosae which is 
a common parasite of Macrosiphum rosae L. and M. solantfolit 
Ashmead. 


Aphidius pisivorus new species 


During the summer of 1937 Doctor G. F. Knowlton and the 
writer observed this parasite in moderate numbers in most of 
the pea fields visited in Utah. 


A. pisivorus differs from rosae in the antennae of the female generally 
being 19-segmented whereas in the female of rosae they are usually 
18-segmented; the propodeum of pisivorus is very dark ferruginous to 
black whereas in rosae it is yellowish to testaceous; from 4A phidius 
medicaginis Marshall (an European species), pisivorus differs in having 
a light colored petiole; and in the wing venation. In medicaginis 
(material determined by Perez) the metacarpus of the female is sub- 
equal to one-half the length of the stigma whereas in the females of 
pisivorus the metacarpus is nearly as long as the stigma, being distinctly 
longer than one-half the stigma. Also, in pisivorus the second abscissa 
of the radius is two or more times as long as the crossvein whereas in 
medicaginis the second abscissa of the radius is less than two times 
the crossvein. 

Female.—Length 2.5-3.3 Head smooth and shiny; width .55-.69; 
facial line .40—.44; clypeoantennal line .16—.20; interocular line .34-.40; 


‘Research contribution No. 12 published with the aid of the State College 
Research Fund. Department of Zoology and Entomology, North Carolina State 
College of Agriculture and Engineering of the University of North Carolina. 


*Knowlton, G. F., C. F. Smith and F. C. Harmston. Pea Aphid Investigations. 
Proc. Utah Academy of Science 15: 71-80, 1937. 


3All measurements are expressed in millimeters. 
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transfacial line .22-.30. Antennae with 18 to 20 segments, typically 
19 segmented, of 84 females representing 21 collections in Utah, Wash- 
ington, and Ohio, 12 had 18, 67 had 19, and 5 had 20 segments in the 
antennae; first flagellar segment .13-.21; second flagellar .13-.19. 

Thorax smooth; width at tegulae .42—.56; notaulices present on the 
anterior angles of the mesonotum; propodeum with complete carinae 
and an areola. Length of stigma .55-.69; width .11-.15, metacarpus 
.47-.55, first abscissa of radius .25-.31, second abscissa .18-.26, cubital 
crossvein .08-10. 

Abdomen smooth, shiny; petiole length .37—.50, width at spiracles .12. 

Head black, except the face below the antennae, lower part of 
cheeks and mouthparts which are yellowish; scape yellowish, occasion- 
ally dusky brown above; pedicel testaceous, occasionally yellowish 
below; an annulus between the pedicel and first flagellar segment 
yellowish; flagellum dark ferruginous to black. Prothorax yellowish, 
occasionally tinged with reddish-brown; mesopleura and propodeum 
dark ferruginous to piceous; remaining portions of thorax black. Wings 
hyaline, veins and stigma brownish. Legs yellowish. Abdomen fer- 
ruginous to piceous except the petiole which is yellowish to testaceous. 
Ovipositor sheath black. 

Male.—Antennae 20 to 22 segmented, of 43 males examined 4 had 
20, 21 had 21, and 18 had 22 segments in the antennae. Scape and 
pedicel testaceous; face testaceous to piceous; prothorax testaceous to 
piceous; legs yellow tinged with brown. Otherwise similar to the 
female. 


Types: Holotype and allotype in the United States National 
Museum. Paratypes in the U. S. N. M., Utah State Agr. Exp. 
Sta., The Ohio State University and the writer's collection. 

Type locality: Logan, Utah. 

Collections: Described from a large series of specimens 
reared from the pea aphid, Macrosiphum pisi (Kalt.), in Utah 
at Logan, College Ward, Corinne, Eden, Garland, Huntsville, 
Hyde Park, Hyrum, Mapleton, North Ogden, Plain City, 
Providence, Salina, Smithfield and Springville during the 
summers of 1937 and 1938 (Knowlton: Smith: Harmston). 
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TWO NEW SPECIES OF ORTHOPTERA FROM TEXAS 


H. F. STROHECKER 


Kenyon College 


Among the Orthoptera which I collected during a short stay 
at San Antonio in the summer of 1940 are thirty-two specimens 
of a Melanoplus which I have been unable to place in any 
described species. In size, color and genital characters it is 
nearest M. flabellatus (Scudder). 


Melanoplus mastigiphallus sp. n. 
(Figs. 1-3) 


Type—Male, Bexar Co., Texas, August 11-17, 1940 (author’s 
collection). Size medium or a little large for the short-winged species 
of the genus. Head slightly broader than the pronotum, the eyes large, 
prominent, their vertical diameter twice as long as the genal groove. 
Fastigium of the vertex with interocular space narrow, anteriorly 
strongly declivent and gradually expanded to the level of the lateral 
ocelli, its bounding ridges distinct but neither high nor abruptly formed, 
evanescent at the ocelli. The frontal costa is evenly continuous with the 
vertex, between the antennae about twice as wide as the interocular 
space, feebly sulcate below the ocellus, plane above it, its lateral ridges 
obsolete a short distance below the antennae. Pronotum, as seen from 
above, with subparallel sides; the anterior margin shows a very slight 
median emargination and the posterior margin is subangulately rounded. 
Median carina strongly developed on the metazone, barely perceptible 
on the posterior half of the prozone, but becoming more distinct 
anteriorly. Prozone one-fourth again as long as metazone. The lateral 
lobes are longer than deep with the posterior margin oblique and 
scarcely sinuate. Tegmina three-fifths as long as pronotum, slightly 
overlapping medially, their distal edges broadly and quite evenly 
rounded. Prosternal spine erect, blunt-conical. Interspace between 
mesosternal lobes a little longer than broad. Metasternal lobes sub- 
attingent. The supra-anal plate is about as long as broad, its sides 
somewhat roundly convergent to the apical fifth, there abruptly but 
not greatly narrowed, its apex slightly acute angulate. Furcula about 
as long as the last dorsal segment, flattened and with rounded apices. 
Cercus short and substyliform, abruptly narrowed from the base par- 
ticularly by excision of the upper margin, obliquely truncate from both 
margins near the apex, which is acute angulate. The entire cercus is 
curved slightly outward. 

There are no notable color differences between this and M. flabellatus. 
General color wood-brown, the abdomen lighter. Antennae orange-red. 
The lateral lobe of the pronotum has along its upper edge a wide, 
sharply bounded black bar, which is broadened posteriorly. The lower 
portion of the lateral lobe is ivory white and there is an oblique bar of 
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similar color on the metapleuron. Hind femora with the upper and 
outer faces lighter than the general body color; upper face with two 
ill-defined dark crossbars; the outer face shows a trace of a dark cross- 
bar. Inner and lower faces flushed with orange-red in living specimens, 
fading after death, and with an incomplete dark bar near the middle 
and a broader, complete bar distal to this. Knees black. Hind tibiae 
deep glaucous with a light annulus just distal to the base and an outer 
series of eleven black spines. Lengthof body 20mm.,of pronotum 5mm., 
of tegmen 3 mm., of hind femur 11 mm. 

Allotype—Female, same data as type. Color asin type. Interocular 
space slightly broader than in male. Pronotum broadening slightly 
behind. From a single topotypic female of flabellatus the allotype of the 
present species may be distinguished by the posteriorly less divergent 
sides of the pronotum and the broadly, rather than narrowly rounded 
tegmina. Length of body 26 mm., of pronotum 5.8 mm., of tegmen 
5 mm., of hind femur 13.5 mm. 





In addition to the type and allotype fifteen males and 
fifteen females bearing the same data have been examined. All 
these have been designated paratypes and specimens will be 
deposited in the collections of Morgan Hebard, B. B. Fulton 
and the University of Michigan. 

This form may be shown eventually to intergrade with 
flabellatus (Scudder) but the males differ from those of flabellatus 
topotypes in the supra-anal plate, cerci and penis. In flabel- 
latus the endoparameres project vertically while in mastigi- 
phallus they curve cephalad and laterad. 

The specimens were collected from the ground in a growth 
of Quercus fusiformis Small, Diospyros texana Scheele and 
Juniperus virginiana L.! Other Orthoptera occurring in the 
same environment were MM. glaucipes (Scudder) (scarce), 
Phaulotettix compressus Scudder, Rhabdotettix concinnus Sc. and 
Megaphasma dentricus (Stal). 

I am of the opinion that the specimens described below 
represent a new species. 


Dichopetala seeversi’® sp. n. 
(Figs. 4-6) 


Type—Male, Bexar Co., Texas, August 11-17, 1940. Apparently 
nearest D. gladiator Rehn & Hebard. Form rather elongate and 
slender for the genus, subcylindrical. Fastigium of vertex compressed, 
lamellate anteriorly, separated from the facial fastigium. Eyes prom- 
inent, elliptical, their short diameter about equal to that of the basal 
antennal joint. Dorsum of pronotum with the lateral carinae obsolete 


1Plant determinations by C. V. Morton. 
?Named for Dr. Charles H. Seevers. 
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except for their slight development on the metazone; anterior and 
posterior margins truncate. The dorsum of the pronotum is given 
a clepshydral appearance by a light, arcuate line along each side. 
Lateral lobes almost twice as long as deep. Tegmina about one-fourth 
shorter than pronotum, their apices entirely rounded. Last dorsal seg- 
ment with posterior margin truncate. Cercus with basal portion short, 
its outer edge almost straight. The lobe of the cercus is dorsal in position 
and, seen from the rear, markedly conchate; beyond this lobe the cercus 
is continued, almost at right angles to the basal portion, as an evenly 
tapering, aciculate tooth. So long is this distal tooth that, with the 
cerci in normal position, it extends almost across the width of the last 
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6. 5 


1. Melanoplus mastigiphallus sp. n. penis of male, caudal view. 2. Same, 
right, lateral view. 3. M. mastigiphallus left cercus of male. 4. Dichopetala 
seeversi sp. n. right cercus of male, dorsal view. 5. Dichopetala seeversi subgen- 
ital plate of male. 6. Dichopetala seeversi ovipositor of female. 


abdominal segment. Subgenital plate strongly produced, evenly 
v-excised at apex. Legs long and slender. 

General color, in life, apple green. Dorsum of pronotum and 
antennae ochraceous. Tegmina green with the lateral area of the dorsal 
portion seal brown. Dorsum of abdomen yellow-green with a broad 
seal-brown stripe along either side. Hind femora apple-green without 
the apical ochraceous flush which is shown by some other species. 
Proximal half of outer face of hind femur with dots and short, transverse 
bars of black. Hind tibiae green in basal half, infuscated apically. All 
the tarsi black. Length of body 18 mm., of pronotum 4 mm., front 
femur 10 mm., middle femur 11 mm., hind femur 23 mm. 

Allotype—Female, same data as type. 
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This specimen, which I take as the allotype, resembles D. 
emarginata Brunner in the structure of the ovipositor and sub- 
genital plate and gladiator Rehn & Hebard in the proportions of 
the body and legs. Head and pronotum as in the male type. 
Ovipositor long, its lower margin almost straight, strongly 
arcuate only at the tip, upper margin evenly and slightly 
arcuate. The upper margin bears eight teeth (including a 
minute proximal one) and the lower margin has nine teeth. 
These are blunter than in a specimen of emarginata at hand. 
The subgenital plate is entirely divided with its lateral pieces 
aciculate at their apices. Color as in male except that the 
brown stripes along the sides of the abdominal dorsum are 
broken into pairs of triangles on each segment and the hind 
tibiae are not infuscated. Length of body 21 mm., of pronotum 
6 mm., of front femur 11 mm., of middle femur 12 mm.. of hind 
femur 26 mm., of ovipositor (dorsal line) 10 mm. 

Beside the type and allotype my collection contains a single 
paratypic female. All these specimens were taken on Colubrina 
texensis Gray.! D. castanea was the only other species of the 
genus present. 


INTRODUCING INSECTS, by JAmMes G. NEEDHAM. Pages 1-129, numerous 
illustrations, 1940. 5.5x8 inches. Published by THE JaQues CATTELL 
Press, Lancaster, Pa. Price, $1.50. 

From the preface: ‘‘This book is intended for people who want a little informa- 
tion about common insects, presented in language that anyone can understand."’ 
The book is just that. Professor Needham is a word artist who envisions the 
project in hand then with the skill of the trained technician and the sympathetic 
approach of the artist transfers his vision to the reader’s mind. Professor Need- 
ham is at his very best when building word pictures. It is the gift that makes his 
lectures and classes in various biological subjects unforgetable pleasures to his 
students. 

Professor Needham is original, a gift which helps hold the reader's attention 
The little book in hand opens with the wry face of a boy biting into a wormy 
apple, an illustration accompanied by equally effective description of the combat 
with the Codling Moth. ‘‘Why Study Insects’’ continues with the fur coat after 
a summer with happy Clothes Moths, the stair that gave way because the Ter- 
mites had eaten it, and the dog’s wild efforts to scratch himself because of his 
Fleas. ‘‘How to Study Insects’’ dips into a butterfly life history and a trifle of 
taxonomy in the group of sulphur butterflies. Then a series of equally simple 
sections which opens with a few pages under the title ‘‘Dragonflies.’’ Others 
are Leaf-bugs, Common caterpillars, Leaf-eating beetles, Scale insects and aphids, 
Mosquitoes, etc. At the end are sections, The control of insect pests, How to 
begin an insect collection, How to rear insects and Suggestions for the use of 
this book. 

Professor Needham has been fortunate in having as an artist Ellen Edmonson 
whose drawings are in the same brilliant tone as are the remarks of the author. 
The text and the illustrations complement each other very closely. The book is a 
real attempt to get scientific information across to the lay reader.—C. H. K. 





DEINOCERITES SPANIUS AT BROWNSVILLE, TEXAS, 
WITH NOTES ON ITS BIOLOGY AND A 
DESCRIPTION OF THE LARVA 


FRANK W. Fisk, Junior Entomologist,! 


Aedes aegypti Control Unit, U. S. Public Health Service, 
Brownsville, Texas 


Deinocerites spanius (Dyar and Knab) is a member of a 
genus of mosquitoes whose larvae are found almost exclusively 
in the holes of certain species of crabs. The genus is a small 
one, limited in distribution to the shores of the Caribbean 
Sea, Gulf of Mexico, and adjacent regions. The larvae live in 
the water which fills the lower portion of the crab holes, while 
the adults rest in the holes above the water. Both males and 
females have extremely long filiform antennae and short palpi 
so that the sexes can scarcely be separated except by means 
of the genitalia. Only one species, Deinocerites cancer Theob., 
has heretofore been recorded from the United States. Its 
distribution in this country is limited to southern Florida, 
where the larvae are found in the holes of the large land crab. 

Adults of Deinocerites spanius were first taken November 29, 
1939, in light traps set up at Brownsville in connection with 
the activities of the mobile Aedes aegypti Control Unit of the 
U. S. Public Health Service. Larvae were located by the 
writer early in 1940 in the holes of the fiddler crab, Uca pugilator 
(Bosc), on the muddy slopes bordering a natural drainage ditch 
about a mile and a half from the municipal airport (Plate I). 
As this species was unfamiliar to the writer, samples of larvae 
and reared adults were sent to the U. S. National Museum 
and identified by Dr. Alan Stone. As pointed out by Dr. 
Stone,” this species has hitherto been found only on the Atlantic 
side of the Canal Zone, and since it may breed in artificial 
containers and will attack man, it is quite possible that it was 
brought to Brownsville by plane. 

So far as has been ascertained very little information has 
been published on the biology of this species. Hence an attempt 
was made to rear the mosquitoes in the laboratory. Three 
wide-mouthed pint glass jars partially filled with water from 





I1Now enrolled in Division of Entomology and Parasitology, University of 
California, Berkeley, Calif. (Teaching Asst.) 


2A personal communication. 
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the crab holes were placed in a large glass-fronted observation 
cage. Two of the jars were stocked with larvae from the field 
while the third was left without larvae, so that if any eggs were 
laid and hatched in the third jar, the resulting larvae would 
not be confused with those gathered in the field. The water 
in the third jar was filtered to prevent the accidental intro- 
duction of any eggs or tiny larvae. A quart glass jar partially 
filled with mud and stocked with a large fiddler crab was kept 
in the cage to furnish a blood supply for emerging adult 
mosquitoes. Later, a small turtle, a leopard frog, and a horned 
toad were placed in the cage at various times for the same 
purpose. 

The adults appeared to be nocturnal. During the bright 
part of the day they rested in the jars, seeming to prefer the 
humid atmosphere just above the water’s surface. When 
disturbed, they seldom took flight but preferred to crawl 
or run about crab-like, moving sidewise or backwards as well 
as forward. One adult encountered in the field during the 
day was found resting in a crab hole, and, when disturbed, 
crawled about in the same manner. After dark, however, the 
mosquitoes have proven to be strong fliers. Both sexes have 
been taken in light traps several miles from their breeding 
grounds, though the females were most commonly trapped. 

Individuals were first discovered copulating early in the 
morning of the eighth day after the first adults had emerged. 
The mating pair were found in the jar containing the fiddler 
crab. In the field mating probably occurs at dusk or through- 
out the evening, and in a much shorter time following the 
emergence of the mating individuals. Howard, Dyar, and 
Knab? report that at twilight the adults of Deinocerites pseudes 
may be seen dancing in a small cloud close to the mouth of the 
crab hole. 

Numerous attempts to feed the mosquitoes on human 
blood during the daytime, as well as two attempts made after 
dark, were not successful. Detnocerites adults feed on cold- 
blooded animals almost exclusively, though Dyar‘ reports 
that spanius will attack humans, even entering houses at 


3Howard, L. O., H. G. Dyar, and F. Knab. 1912-17. The mosquitoes of north 
and central America and the West Indies. Carnegie Inst. of Washington, Publ. 159, 
vols. 1-4. 

4Dyar, H. G., 1928. Mosquitoes of the Americas, Carnegie Institute of Wash- 
ington, Publ. No. 387. 
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night for that purpose. The fiddler crab was always available 
to the mosquitoes, except while it was submerged. However, 
no feeding on the crab was ever observed. The only feeding 
actually observed was on a small turtle introduced for that 
purpose. Following this observation the turtle was kept in 
the cage each night. The mosquitoes appeared to be somewhat 
attracted by the frog and horned toad, though actual feeding 
was not noted. 

About three weeks after the first adults had emerged the 
first larva hatched out. Up to this time no eggs had been 
noted but a search revealed three amber, ovoid eggs about 
0.4 mm. in length and resembling hens’ eggs in shape. The 
eggs were submerged, yet two of them kept in the water for 
several days did not hatch. Later, other eggs were found on 
the sides of the jars just above the water surface. Some of 
these were allowed to dry, but they became thoroughly desic- 
cated and shriveled. It is not certain that these were the eggs 
of Deinocerites spanius. Judging from the light color of the 
eggs they are not ordinarily laid exposed to light. Altogether 
four larvae hatched out during the study, two of them from 
the jar to which no field-collected larvae had been introduced. 
Of these, only one larva completed its development, which 
development required approximately two months. 

The larvae seemed to prefer fairly clean water. The water 
in the crab holes, when disturbed, is extremely muddy, but 
becomes quite clear on standing. The laboratory observations 
indicate that the larvae will not withstand pollution or an 
overabundance of food. In the field they are rarely found in 
holes contaminated with surface water, hence they are seldom 
found in company with any other species of mosquito. 
Colorimetric pH determinations made in the field on the 
contents of crab holes actually inhabited by spanius larvae 
showed pH values of 7.2 to 7.6. A single composite sample of 
water taken from several crab holes and tested for salinity 
showed a soluble chloride content of 843 parts per hundred 
thousand. This is within the range of salinity in which other 
brackish water mosquito larvae have been found.’ This same 
sample of water was found on microscopic examination to 
contain several species of diatoms and Protozoa which might 
serve as larval food. 


5Tulloch, G. S. 1937. The brackish water mosquitoes of Puerto Rico. Jour. of 
Agric. of Univ. of Puerto Rico. 21: 581-584. 
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The pupae are white with black eye-spots during most of 
their existence, but darken about a day before emergence. 
They are quite active, avoid light, and are seldom picked up 
in the field. The pupal stage has been observed to last from 
five to seven days. 

No description of the larva has heretofore been published, 
and so the following detailed description is given: 


DESCRIPTION OF THE LARVA OF DEINOCERITES SPANIUS 
(Fig. 1) 

Length 6-7 mm. General color white, with head and air tube 
weakly pigmented, tan. Head (fig. 1 B) almost circular in outline; a 
prominent triangular pouch on each side, widest at its cephalic end. 
Antenna slender and curved, sparsely spinulate, with a tuft of short 
setae just beyond the middle and other scattered setae at the tip. 
Ante-antennal tufts compound, with the setae sparsely feathered. 
Both upper and lower head hairs of three to five sparsely feathered 
setae; the head with a transverse fold at that point. Lateral abdominal 
hairs (fig. 1 A) double on first segment, most often single on second and 
third segments, generally double on fourth and fifth, single on sixth, 
and inconspicuous on the last three; subdorsal abdominal hairs present 
on fourth and four succeeding segments. Lateral comb of eighth seg- 
ment (fig. 1 C) of many slender scales in a large patch, the scales over- 
lapping one another in straight vertical lines. Air tube about four times 
as long as wide, gradually tapering with straight sides. Pecten usually 
five-spined and the tuft beyond five-haired; together they occupy the 
basal two-fifths of the air tube. Two pairs of tiny compound tufts near 
tip of tube. Anal segment longer than wide, not ringed by the dorsal 
plate, the plate indistinct; a small single, sometimes double, lateral hair. 
Ventral brush posterior, of seven pairs of compound tufts; dorsal brush 
with a very long hair and a compound tuft on each side. Anal gills 
blunt and indistinct, just one pair. 


Larvae of spanius differ from other described larvae of the 
genus in that both upper and lower head hairs are multiple, 
while in the other species the lower head hairs are always single 
(rarely double in cancer). 


SUMMARY 


Deinocerttes spanius (Dyar and Knab) have been taken in 
light traps at Brownsville, Texas. The larvae were found in 
the holes of the fiddler crab, Uca pugilator. Heretofore known 
only from the Canal Zone, the appearance of this species in 
Brownsville suggests the possibility of its introduction by plane. 
Laboratory and field observations on the biology of this species 
indicate that the adults are mainly nocturnal, feed by preference 
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on cold-blooded animals, and mate in confined places. Eggs, 
which evidence indicates are of this species, were observed to 
be amber in color, ovoid in shape, and laid singly. The larvae 
and pupae are white in color and actively avoid light. The 
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Fig. 1. A, Dorsal aspect of the larva of Deinocerites spanius (D. & L.). 
B, Dorsal aspect of head. C, Lateral aspect of terminal segments of the abdomen. 


complete life cycle was observed to require about two and a 
half months. The larvae, which are here described for the 
first time, differ from others in the genus in having both pairs 
of head hairs multiple. 
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The writer is indebted to Past Assistant Sanitary Engineer 
James H. LeVan, Officer in Charge, Aedes aegypti Control Unit, 
U. S. Public Health Service, for his assistance and criticism, 
and for the photograph (Pl. I); Dr. Alan Stone, Entomologist, 
Division of Insect Identification, Bureau of Entomology and 
Plant Quarantine, U.S. Department of Agriculture, for identifi- 
cation of the mosquitoes; Dr. J. C. Cross, Director, Department 
of Biology, Texas College of Arts and Industries, for the 
identification of the fiddler crabs; Mr. E. V. Welch, Junior 
Entomologist, Aedes aegypti Control Unit, for suggestions and 
criticism; and to Mr. A. W. Price, Sanitarian, Cameron County, 
Texas, for the use of the observation cage. 


THE TRAVELS OF WILLIAM BARTRAM, by WiLtiAm Bartram, pp. 1-414, 
(1791). Edition of 1940. 5x8 inches. Published in the ‘Facsimile 
Library,’’ BARNES AND NosLeE, INc., 105 Fifth Ave., New York, 1940. 
Price, $2.75. 

The Travels of William Bartram is one of the half dozen really interesting 
volumes which should be read by every nature lover in America. It is the first, 
and still rates as one of the outstanding volumes on natural America. It was 
written by a man whom poets quoted and is the basic reference in anthropology 
for much of our knowledge of the Indians of the south-eastern United States. 
First publication was in 1791 by James and Johnson in Philadelphia. In ten 
years it was republished in London, an equally famous edition (1792), in Dublin 
(1793), in London (1794), in Germany (1793), in Holland (1794-97) and in France 
(1799 and 1801). Bartram’s descriptions of aboriginal America are accurate but 
human and sympathetic. For a hundred and fifty years the ‘‘Travels’’ has been 
republished at intervals. Just recently interest in William Bartram and in his 
even more distinguished father, John Bartram, has called for further editions, 
one in 1928 by Mark van Doren and in 1940 another with introduction by John 
Livingston Lowes and just this year the present facsimile of the original 1791 
Philadelphia edition. 

In a recent ANNALS (Dec., 1940, p. 771) a book notice called attention to the 
volume by the University of Pennsylvania Press, ‘‘John and William Bartram,’’ 
in the ‘‘Pennsylvania Lives’’ series of volumes recently inaugurated by that 
Press. The volume, John and William Bartram, (price $2.00) and the present 
“‘Travels’’ should be read together. 

The work, ‘‘John and William Bartram, shows how much of the poetic descrip- 
tion and phraseology of Bartram’s ‘‘Travels’’ crept into the poetry of Wordsworth 
and Coleridge, who were contemporary artists. The great Carlyle wrote of it to 
Emerson ‘‘Do you know Bartram’s ‘Travels’? Treats of Florida chiefly, has a 
wonderful kind of eloquence: and has grown immeasurably old. All American 
libraries ought to provide themselves with that kind of book.’’ 

William was the son of John Bartram, friend of Benjamin Franklin and other 
men active in the early scientific center of Philadelphia. Father and son were 
botanists and writers. They explored colonial America and collected native 
flowers and trees. They cultivated and propagated their finds, then sold them to 
gardens and horticulturists abroad. The father John Bartram was one of the first 
plant hybridizers and published on the subject. 

But we wander. The Travels is a detailed account of William’s trip to the 
Carolinas, Georgia, Florida and the lower Mississippi in the days when all indi- 
vidual travel was from village to village among the Indians, and only a few white 
traders had penetrated this strange and interesting country. 

“The Travels of William Bartram”’ is a must for all American nature lovers. 


—C. H. K. 
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PEREGRINUS MAIDIS (ASHM.) AND THE 
TRANSMISSION OF CORN MOSAIC 


I. Incubation Period and Longevity of the Virus 
in the Insect! 


WALTER CARTER? 
Pineapple Experiment Station 
Honolulu, Hawaii 


Peregrinus matidis (Ashm.) has been known as the vector of 
corn mosaic since 1921 (2) but no detailed data appear to have 
been published. It is the purpose of this paper to present data 
on the incubation period and longevity of the virus in the insect, 
as well as data on the latent period of the disease in the plant. 


MATERIALS AND METHODS 


Colonies of P. maidis were used which had been grown for several 
generations on healthy corn plants. Corn plants used in the tests were 
first germinated in covered glass dishes and then transplanted to soil in 
small cans which were kept covered with tall celluloid cages. 


Transfer of insects from healthy to diseased corn plants was made 
by first enclosing the diseased leaf in a narrow cloth cage into which the 
insects were introduced. In this way, the insects were forced to feed on 
diseased leaf tissue only and not, as would otherwise be the case, partly 
on leaf tissues and partly on stem tissues. 


The length of time the insects were caged on the diseased plant, 
and subsequent transfers to healthy plants, differed somewhat as 
between the 3 series which are reported on in detail. Series 239 consisted 
of adults of both sexes as well as of nymphs. The insects were caged on 
a diseased plant for 1 day, after which they were transferred individually 
to healthy plants and re-transferred at 2-day intervals. Since the 
minimum incubation period in this series was 11 days, it was decided to 
change the transfer periods by increasing the length of time that the 
insect was allowed to feed on the first healthy plant following the feeding 
on the diseased plant. Series 251 therefore, which consisted of nymphs, 
was caged on a diseased plant for 2 days and then some of the insects 
were transferred individually to healthy corn plants for 5 days; subse- 
quent transfers were at 2-day intervals. Other insects of this series were 
transferred from the diseased plant to membrane-feeding cages where 


1Published with the approval of the Director as Technical Paper No. 133 of the 
Pineapple Experiment Station, University of Hawaii. 


*The writer is indebted to Mr. K. Sakimura for assistance in collection of the 
data. 
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they were kept on a diet of a 2 per cent sucrose solution for 7 days before 
being transferred to a series of healthy plants at 2-day intervals. The 
purpose of this modification in the technique was to determine whether 
a normal insect diet was essential to the normal development of the 
incubation period. Since the minimum incubation period in this series 


TABLE II 


NuMBERS OF INSECTS USED IN EACH SERIES WITH PERCENTAGE OF 
INDIVIDUALS TRANSMITTING THE DISEASE 


No. of Insects 





Soins ie ol Dead Before Net No. No. | Per Cent 
tg Soames Incubation of Insects | Transmitting | Transmitting 
2 r Period Used the Disease* | the Disease 
anges 
239 48 1 47 14 30 
251 35 7 28 16 57 
8t 1 | 7 3 43 
259 129 38 | 91 7 8 


*The acquisition of the virus by P. maidis is complicated by some factor 
which is at present not understood but which is the subject of current study. 


tTransferred to artificial feeding during incubation period. 


was 13 days, the period on the first healthy plant was extended to 10 
days in order to permit the use of a larger initial colony. Series 259 was 
a composite series made up of insects from 5 separate colonies as shown 
in Table III. This series, which consisted of adults and nymphs, was 
transferred to a diseased plant for one day. The insects were then 


TABLE III 


COLONIES INCLUDED IN SERIES 259 











No No. Insect No. in 

. Transmitting Table I 
Colony 210-73......... 23 | 1 4 
Colony 210-79...........| 8 | 4 77: 79: 118: 129 
Petree. ese beste eee an 0 
Colony 248........ | 0 a 
Colony 209. me 2 51: 57 





transferred directly to individual healthy plants for 10 days, with 
subsequent transfers at 2-day intervals. 

Studies made prior to those reported here had indicated that both 
inoculation and latent periods could be prolonged, so it was necessary to 
retain all the corn plants of each series for a full month after exposure 
to the infective insect. Data are presented in Tables I to III. 
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THE INCUBATION PERIOD IN THE INSECT 


It is clear from the data that the incubation period of corn mosaic 
virus, in P. maidis is normally very much prolonged, the minimum 
incubation period being longer than that for any other case yet described, 
with the sole exception of that of the aster yellows virus in Macrosteles 
divisus (Uhl.) which is approximately of the same length. 

Reference to Table I shows that, with 4 exceptions, the incubation 
period varied from 11 to 29 days; the 4 exceptions occurred in Series 259. 
In these 4 cases the incubation period was less than 10 days. The exact 
length of the incubation period in these cases is not known because the 
disease occurred on the first plant to which the insects were transferred. 
In the case of Insect No. 79, a period of 11 days elapsed between the 
first exposure of the insect to the diseased plant and the development 
of disease symptoms on the healthy plant to which the insect was 
transferred. Even if the shortest latent period of the disease in the 
plant encountered in the series is used, it would involve an incubation 
period in the insect of only 4 days. The fact that all these 4 cases 
occurred within related colonies of 1 series is a matter of significance 
which will be discussed later in this paper. 

Insect Nos. 36, 38 and 39 in Series 251 are of special interest in that 
they were transferred from the diseased plant to cages in which they 
fed through membranes on a 2 per cent sucrose solution for 7 days after 
feeding on the diseased plant. The incubation periods in these cases 
were evidently not prolonged due to the failure of the insect to find 
normal food. 


LONGEVITY OF THE VIRUS IN THE INSECT 


Each of the 3 series presents differences in this respect. In Series 239 
the insects transmitted the virus to each of a succession of healthy 
plants until shortly before death ensued, with 1 case showing a 6-day 
negative period before the insect died. There were no cases of a break 
in the succession of positive transmittals. Series 251, however, shows 
4 cases out of 19 in which breaks occurred during the time when the 
insect was transmitting the virus and 6 cases where a period of 6 days 
or more elapsed between the last positive transmittal and the death of 
the insect. Series 259, showing only 7 positive cases all told, had one in 
which a break occurred in the series of positive transmissions and one 
case in which the insect lived for a long time after the last positive 
transmittal of the virus. 


LATENT PERIOD OF THE DISEASE IN THE PLANT 


Although every effort was made to ensure uniformity of the corn 
plants used, retardation of growth frequently occurred. Under such 
conditions, the latent period in the plant was very much prolonged, as 
for example, the 4 cases in Series 251 which showed a latent period of 20 
days or over. The shortest periods of 4 days occurred on vigorously 
growing young corn. 


Wt 
Qt 
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DISCUSSION 


The incubation period of a virus in its insect vector has been consid- 
ered a significant phenomenon since it was first recognized, because of 
the evidence thus presented that such viruses, having an incubation 
period (i. e., a reproductive period), were living entities. There is no 
clear evidence, however, that multiplication of a virus occurs during the 
incubation period and the current point-of-view is that evidence of 
multiplication at any time during the insect’s viruliferous period is 
limited to 2 cases—the virus of stunt disease of rice in \Vephotettix 
apicalis Motsch. var. cincticeps Uhl. (1) and the virus of equine 
encephalomyelitis in Aedea aegypti L. (3). 

Storey (4) is of the opinion that from the theoretical standpoint, the 
existence of an incubation period is more important than its actual 
duration, but since we can no longer consider that an incubation period 
is a period of multiplication, the comparative length of the period in 
various vectors might be significant. 

In the data of the present study there is clear evidence that the 
“normal” incubation period of corn mosaic has a minimum length of 
more than 10 days. Furthermore, insects from the same colony, fed on 
the same virus source, show extreme variation with respect to the length 
of the incubation period. The composite Series No. 259, which showed a 
very low percentage of individual insects transmitting the virus (Table 
II), is particularly significant with respect to this variation. Colonies 
210-73 and 210-79, with a common origin about 8 months prior to their 
use in these experiments, show extreme differences with respect to 
percentage of individuals transmitting the virus but have one important 
feature in common, namely, that both included insects which trans- 
mitted after an abnormally short incubation period. In Colony 210-73 
the single case of transmittal obtained from 23 test insects was of this 
type, while of the four cases from eight insects in Colony 210-79, three 
were of this type. In neither of the other two series did this short 
incubation period occur. 

These findings strongly suggest that the ability of P. maidis to 
transmit the virus of corn mosaic after an abnormally short incubation 
period is controlled by genetic factors. 

Incubation period may be one of two things, or perhaps a com- 
bination of both. First, it may be a period permitting a change of 
state of the virus. Viruses having incubation periods in their insect 
vectors are sap transmissible with difficulty, or not at all, and it is 
conceivable that such viruses may require passage through the insect 
before they are capable of infecting new healthy plants. Secondly, the 
incubation period may be merely the period necessary for the virus to 
pass through the intestinal wall into the blood and thence to the salivary 
glands. The first possibility is suggested by the clear evidence that 
the second phenomenon actually occurs, for it is difficult to imagine the 
long incubation periods in this and other virus vectors as involving 
only a period of permeation. 

Differences in the permeability of the intestinal tract have been 
shown by Storey to exist between strains of Cicadulina mbila Naude 
and this variability is controlled by genetic factors which operate to 
prevent the passage of the virus through the intestinal tract in 
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“inactive” strains of the leafhopper. The short incubation periods in 
P. maidis recorded in this study, restricted as they were to insects 
which were closely related, may also be due to genetically controlled 
factors affecting permeability of the insect’s tissues. If such a relation- 
ship could be conclusively proved, it would surely establish incubation 
period as a function of the physiology of the vector rather than of 
the virus. 

Data in this paper on the longevity of the virus in P. maidis indicate 
that the original virus charge is gradually exhausted. Cases where a 
short period negative for transmission were followed by death of the 
insect might well be explained on the grounds of senility and exhaustion 
of the insect but where a series of negative transfers, each involving 
two days’ feeding, followed the last positive transfer, exhaustion of the 
virus content of the insect would seem to have occurred. 

Attention is directed to the great variation between individual 
insects with respect to virus longevity. Insect No. 54 in Series 239 
transmitted the virus 14 consecutive times following an incubation 
period of 21 days. Insect No. 24 in Series 251 transmitted the virus 
only once following an incubation period of 23 days. 


SUMMARY 


The incubation period of the virus of corn mosaic in the 
vector Peregrinus maidis (Ashm.) varies normally from 11 to 29 
days with an even distribution of cases between these two 
extremes. Rarely, shorter periods, estimated as short as 4 
days, occur, but all such cases have occurred in genetically 
related insects. Feeding the insects on an artificial culture 
solution during the incubation period did not appear to result 
in any lengthening of the period. 

The virus persists in the insect and in the majority of cases 
is transmitted without interruption to a series of plants when 
2-day feeding periods are allowed. In some cases, breaks in 
the succession of positive transmittals occurred. The trans- 
mittal succession was frequently interrupted by the death of 
the insect but some individuals lived for a considerable period 
following the last positive transmittal, indicating that the 
virus content of the insect was exhausted. 

The disease has a latent period of development in the plant 
as short as 4 days, with a maximum of 24 days when the growth 
of the test plant was retarded. 
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INFLUENCE OF TEMPERATURE AND HUMIDITY ON 
THE LIFE HISTORY OF THE SPIDER AGELENA 
NAEVIA WALCKENAER'! 


SARAH E. JONEs,? 
Department of Zoology, 
University of Illinois, 
Urbana, II11.8 


There have been but few studies of spider life histories; most 
of the work on these animals has been taxonomic and morpho- 
logical. The Peckhams (1890), Fabre (1919), Peters (1931-1937) 
and others have studied various phases of spider behavior, and 
Savory (1928) summarized the work done on spiders. The 
writer has found no records of studies on the effect of temper- 
ature and humidity upon spiders. The present paper attempts 
to show the influence of these physical factors upon the early 
stages of Agelena naevia Walckenaer. 

The common grass spider, A gelena naevia Walckenaer, occurs 
frequently in woodlands and meadows. Its eggs are laid in the 
fall, and in early October they may be found beneath the loose 
bark on trees and logs, in rather dry places. The writer has not 
found them in very wet logs. Each female may form as many 
as three cocoons, though often only one is made. When two or 
more are formed, usually one of them has only a few (20-30) 
eggs; the larger cocoons have more than 100 eggs, and as many 
as 200 are commonly seen. All the cocoons formed by one 
female are enclosed in a common covering of heavy, strong silk. 
Dirt or wood chips are attached, so that the egg-sac appears 
dark. The cocoon is attached to both bark and log if these 
layers are close together. Otherwise it is attached to only one 
of them. Often the adult female is found near her cocoons. As 
the winter approaches she becomes more and more sluggish, and 
finally dies. 
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The eggs hatch the following spring. They are spherical, 
yellowish, and about one millimeter in diameter. Dead eggs, 
when desiccated, are orange in color. In the laboratory a few 
females have laid brown parthenogenetic eggs which did not 
hatch. No egg has been observed to hatch after it lost its 
yellow color. 

Some development of the egg is observable before hatching 
occurs, particularly in low temperatures. The four pairs of legs 
and the pedipalps appear in outline curled ventrally around the 
cephalothorax. The division between cephalothorax and abdo- 
men becomes evident, and the embryo elongates. The thin 
chorion is broken in hatching; this separates lastly from the 
abdomen, and often remains attached to the region of the 
spinnerets for several days after hatching is completed. 

The young spiderling is an incompletely formed animal. 
During the first instar the following characteristics may be 
observed: 1, the yellowish color of the egg is retained; 2, the 
abdomen is very broad and rounded; 3, the cephalothorax is 
smooth and shining with little color pattern; 4, the legs are rel- 
atively shorter and broader than in later instars, and are held 
very nearly lateral, being only slightly curved; 5, the pedipalps 
are almost as long as the legs, are held laterally like them, and 
resemble them very closely; 6, the spinnerets are incompletely 
formed. During the first instar the spider forms no silk threads 
and takes no food. Its movements are limited, being mainly an 
exercise of the legs. The spider may move its entire body in a 
circle, but forward movement is difficult. 

A few days after hatching the spider undergoes its first 
moult, which involves little or no increase in size. As indicated 
by Table IV, the body length of the animal at the beginning of 
the second instar may be less than at the beginning of the first. 
There is, however, a more pronounced change in appearance 
than in any succeeding moult. Immediately after the first 
moult the spider is a light gray color, but in a few hours becomes 
much darker and the color pattern becomes more apparent. 
Spines and hairs appear on the body for the first time. These 
are long and stand out almost at right angles to the body. The 
spinnerets are well formed, and usually the hind pair is longer 
than the others. Thus family characteristics begin to appear, 
and the arrangement of the eyes is typical of the genus Agelena. 
Later moults involve considerable increase in size. 
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In the second instar the legs are longer and more slender 
than in the first. Both body and legs have spines and the legs 
are held in the position characteristic of older forms, being bent 
dorsally at a sharp angle and then sharply ventro-laterad. The 
pedipalps of the second instar are much shorter than the legs 
and are directed forward and curled ventrally in the manner 
typical of adults, rather than being directed laterally as in the 
first instar. Since the mouthparts are fully formed, the spider 
takes food shortly after the first moult. The second instar 
spider can spin silk and run very actively, with much better 
co-ordination than the first. 

Normally the spider leaves the cocoon in the spring, during 
the second instar. The cocoon is formed of two heavy discs of 
silk, which are held together at the edges by a thinner layer. 
Deserted cocoons show three or four holes in this connecting 
layer, through which the spiders have escaped; cast-off egg- 
membranes and exuviae of the young spiders are left in the 
cocoon. This process of escape has been noted in the laboratory. 

During May and all the summer months the funnel webs of 
the spiders may be seen. Young spiders form webs only a few 
inches in diameter which are placed an inch or two above the 
ground; two or three leaves are held loosely together with the 
funnel of the web passing between them. The end of the funnel 
usually opens on the surface of the leaves where it spreads out 
to form a large webbed area. The apex of the funnel is directed 
downward at an angle, often curling in its path, to open on or 
near the surface of the soil. Occasionally it leads into the soil 
for about an inch, following the roots of small grasses. Agelena 
first forms webs during the second instar. Young spiders appar- 
ently build their webs close to the ground, but older spiders 
show more variation. Some still build webs on the ground, 
among leaves or at the base of a tree, whereas others may build 
among leaves of the herb or low shrub layer, three or even four 
feet from the ground. Adults’ webs are twelve to fifteen inches 
in diameter, and, like those of young spiders, have funnels 
which are open at both ends. This arrangement forms an 
excellent means of escape and it is difficult to catch a spider in 
its web unless both ends of the funnel are controlled. It is 
almost impossible to capture spiders in webs built at the base 
of tree trunks, where the inner end of the funnel leads into the 
hollow of the tree. 
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EQUIPMENT AND METHODS 


Experiments were performed to determine the effect of temperature 
and humidity upon the early stages of Agelena naevia. The equipment 
used was that described by Shelford (1929). The apparatus for tem- 
perature control has not been modified. Chambers A and B were 
maintained at constant temperatures. In chamber A the temperature 
was 16.5° C.; in chamber B the temperature was 26.8° C. Variable 
temperature chambers C and D produced recurrent daily temperature 
rhythms. In chamber C the daily temperature ranged from 22.5° C. 
to 35.0° C., with a mean of 27.9° C. In chamber D the daily temperature 
variation ranged from 25.1° C. to 31.5° C., with a mean of 27.3° C 
While the mean daily temperatures in these two chambers were approx- 
imately the same, the variations in chamber D were less than in 
chamber C. 

In chamber A experimental cage I was supplied with air of relative 
humidity of 92.4%; experimental cage II received air with a relative 
humidity of 44.9%. In chamber B cage I received air with a relative 
humidity of 92.9%; cage II in chamber B received air whose relative 
humidity was 49.0%. 

The apparatus for humidity control has been modified since it was 
described by Shelford. An iron pipe cross fitting was installed in the 
outlet of each tank. The humidostats were placed in these crosses, thus 
exposing them to the maximum flow of air that had been mixed in the 
tank before reaching the humidostat. The air from the tanks was con- 
ducted through rubber tubing to the experimental cages. 

In Chamber C humidity was maintained by adding water to the soil 
in the experimental cage each morning. Here the humidity, like the 
temperature, varied greatly each day, the relative humidity varying 
inversely with the temperature. The mean daily variation ranged from 
40.0% to 63.8%, with a daily average of 50.0% 

In chamber D, like chamber C, daily changes of humidity varied 
inversely with those of temperature. In early experiments chamber D 
received water as did chamber C, and thus had a range of temperature 
like that of chamber C. For later work no water was added to chamber 
D, and the range of relative humidity was low. The mean variation 
was from 24.1% to 36.0%, with a daily mean of 30.6%. 

The length of day was kept constant from day to day and the 
intensity not allowed to go below that supplied by the artificial light. 
The effect of a cloudy day or temporary darkening was eliminated by 
automatic light control; when the sun went under a cloud this effect 
on a photoelectric cell caused a deflection of a galvanometer by means 
of a Johnson Electric Pneumatic Valve, turning on the lights. When 
the sun reached a brightness equal to that of the artificial lights the 
photoelectric cell caused a deflection of the galvanometer in the opposite 
direction and the lights were turned off. The lights were blue 1000-watt 
Mazda C photographic bulbs producing a light more nearly comparable 
to sunlight than ordinary bulbs. In addition to these, a series of lights 
was used to counteract the effect of shading produced by the equipment. 
There was an additional Mazda blue bulb located between chambers 
C and D to supply both light and heat on cold, dull, winter days. The 
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switch for this was operated by hand. The entire lighting system was 
operated from 7:30 A. M. to 7:30 P. M., which time constituted the 
length of the experimental daylight period. 

The eggs were taken from William Trelease Woods (formerly called 
University Woods), Brownfield Woods, and a wooded area near White 
Heath, Illinois. During 1937-1938 cocoons were kept out-of-doors, 
under natural conditions, and the eggs in many cocoons hatched before 
experimental work was begun. Therefore, in 1938-1939 cocoons were 
brought into the laboratory and kept in a chamber maintained at 0° C.., 
to prevent hatching. 

The cocoons were opened and each egg was placed in a separate 
12x50 mm. tube. The ends of the tube were covered with voile to 
allow air to pass through the tube. The voile at one end was held in 
place by a rubber band to provide an opening to the tube for addition 
of food and removal of waste materials. The tubes were placed on their 
sides in 12 x 18 cm. trays of 1-cm. hardware cloth, and these were placed 


TABLE I 
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on shelves in the experimental cages. Each cocoon and each egg were 
given a number, and a record was kept for each individual. The spiders 
were given no water, since this would interfere with controlled humidity 
conditions. They were fed on Drosophilae, and the food supply was 
checked daily so that no spider lacked food for an appreciable length of 
time. Dates of hatching and moulting were recorded, and lengths of 
cephalothorax and abdomen were noted at the beginning of each instar. 
As the spiders became larger they were transferred to 5x 7 cm. tubes. 
Limitations of space probably introduced an unfavorable condition, 
but this factor was uniform throughout the experiments. 


RESULTS 


The majority of spiders were placed under experimental conditions 
while in the egg stage. The time required for hatching eggs of different 
cocoons cannot be considered comparable, since the eggs of different 
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cocoons were probably not at the same stage of development when the 
experiments were begun. Likewise, when a spider hatched before it 
was placed in experimental conditions, the time for the first moult was 
disregarded. 

In a few cases eggs from one cocoon, probably in approximately 
the same embryonic stage, were placed in two kinds of experimental 
conditions. Table I shows the time required for hatching in these 
conditions. The hatching time varied for eggs of different cocoons 
under the same experimental conditions. This would seem to indicate 
that the eggs were in different stages of development. In each case, 
eggs kept at 27° C. hatched more quickly than those from the same 
cocoon kept at 17° C., and a little more quickly than those from the 
same cocoon kept in varying temperature conditions. The Qj value is 
greater than 2.0. 

Very few spiders lived beyond the fourth or fifth instar, and no 
spider has been raised to maturity. Many eggs dried out or died in 
other ways before hatching, and many of those that hatched died 
before the second moult. Most of the individuals died before completing 
the second instar, usually in the middle of the second. Those spiders 
which lived longer almost invariably died while moulting. This fact was 
first observed while the spiders were in the 12 x 50 mm. tubes, and it 
appeared possible that lack of space might cause death, since the spiders 
occasionally adhered to the sides of the tube or had their legs distorted 
after completing a moult. In the latter case every individual died 
during the following ecdysis. The third instar spiders were therefore 
transferred to 5 x 7 cm. tubes, where they had sufficient room to moult. 
The results were as before; the spiders continued to die during ecdysis. 
Limited space evidently did not cause death, but the true cause is not 
known. 

Table II and figure la show the effect of temperature and humidity 
on mortality in Agelena. The per cent mortality was found by comparing 
the number of animals which died in each developmental stage with the 
total number studied in that stage. Figure la shows that widely varying 
temperatures averaging 27° C. and widely varying humidity averaging 
50% are most favorable to the egg. Temperature evidently has little 
effect on mortality of the eggs at high humidity. With a constant 
humidity of 49%, 27° C. is much more harmful to the spider than 17° C., 
and at both temperatures mortality is greater at 49% relative humidity 
than at 92%. Under varying temperature and humidity conditions 
where the average relative humidity is 30%, all the eggs were dehydrated 
before they hatched. Thus a constant relative humidity of 50% or less 
causes death before the end of the second instar, while a relative humid- 
ity above 50% even for a short period each day is sufficient to allow 
further growth. A high, varying temperature is more favorable to the 
spider than either low or high constant temperatures; but in a low 
humidity more eggs hatch at low temperatures than at higher ones 
(27° C.). 

In general, mortality was lower during the first instar than in the 
egg. The exceptions to this occurred in high humidity at both 27° C. 
and at 17° C., where mortality rose slightly. With low humidity and 
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constant temperature and with widely varying temperature and humid- 
ity the mortality was low, though when the temperature and humidity 
had a small daily range mortality was as great as in high humidity. 

The detrimental effect of low humidity was striking during the 
second instar, when at a relative humidity of 49% or less, in either 17° C. 
or 27° C., all the spiders died. With moderate or high humidity in both 
low and varying temperatures the mortality increased greatly, but 
decreased in a constant temperature of 27° C. and a high humidity. 
Normally, the spiders leave the cocoon during the second instar and 
are then subjected to greater changes of temperature and humidity 
than before. Thus, as in the studies on the egg and first instar, the 
conditions indicated as best (among those studied) were the reverse of 
those occurring under natural surroundings. In their usual environment, 
second instar spiders probably suffer a high mortality. Field checks on 
deserted cocoons revealed few dead eggs and almost no dead first instar 
spiders, so mortality within cocoons is probably low. Figure la shows 
that under the same conditions there is, in most cases, less difference in 
mortality between the egg and first instar than between the first and 
second instars. 

The trend of mortality in the third instar was the reverse of that in 
the second, for the number of deaths was greater with high humidity 
and temperature, but less in all the other experimental conditions. 
Widely varying temperature and relative humidity were most favorable 
to the spider, with constant high temperature and high relative humidity 
next most favorable. 

Mortality rose sharply during the fourth and fifth instars, undoubt- 
edly due at least in part to unsatisfactory experimental conditions. The 
increase is es in all conditions exc ept slightly varying tem- 
perature and relative humidity; in this situation the increase in mortality 
began in the fifth rather than the fourth instar. 

Table II shows the average per cent mortality under all experimental 
conditions for the developmental instar studied. These averages are 
taken as indicating the viability in each stage. The egg has a high 
mortality, usually due to dehydration, which probably occurs less in 
nature than in the laboratory experiments. Mortality is very low during 
the first instar, rises to a peak in the second instar, and drops again in 
the third instar; thus it seems clear that Agelena is less viable in the 
second instar than in the egg, first instar, or third instar. 

Weese (1924) found that Epeira gibborosa did not emerge from the 
cocoon in humidities below 90%. From the present work it seems likely 
that some of the deaths occurred while the animal was in the egg stage, 
and some after the spider reached the second instar but before it left 
the cocoon, though probably few deaths occurred during the first instar. 
Weese did not examine the cocoons to determine the amount of devel- 
opment that had occurred. 

The time required for the egg to hatch has not been considered, for 
reasons stated above. The date of each moult was recorded for the 
individual spiders after the egg had hatched. Results are indicated in 
Table III and figure 1b, which show that temperature has a definite 
effect on growth rate. The average time required for development at a 
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constant temperature of 17° C. was more than twice as great as at a 
constant temperature of 27° C. or in slightly varying temperature and 
humidity conditions, and almost twice as great as at widely varying 
temperature and humidity conditions. The Qi value varies at different 
instars, but averages 2.22. Rate of growth in slightly varying tem- 
perature and humidity conditions was on the average slightly higher 
than at a constant temperature of 27° C. The results with slight varia- 
tions agree with those of Shelford (1927) on the codling moth. They 
indicate that growth is more rapid under varying temperature conditions 
than under constant temperature conditions in which the temperature 
is the same as the mean temperature of the varying conditions. How- 
ever, the results with Agelena in wide ranges of temperature and 
humidity are at variance with Shelford’s results. 

Although not as important as temperature, humidity has a slight 
effect upon rate of growth. In figure 1b this effect is shown. All the 
spiders in 30% relative humidity and narrowly varying temperature 
died before hatching, so that no data on the effect of such a low humidity 
upon the rate of growth are available. At 17° C. animals moulted several 
times at 92% relative humidity, but only once at 45%. The average 
length of the first instar was more than ten days longer at 45% than 
at 92%. At 27° C. and 49% relative humidity several animals moulted 
once, and one individual three times. Figure 1b shows that growth at 
the lower humidity was slower than at 92%, though the length of the 
first instar was approximately the same under both sets of conditions. 
Humidity is much more important in relation to mortality than to rate 
of growth. 

The lengths of the cephalothorax and abdomen were taken for each 
spider at the beginning of each instar. Tables IV and V and figures Ic 
and 1d show the results. The cephalothorax, being rather heavily 
chitinized, does not vary greatly in length between moults. The thin- 
walled abdomen varies in size depending upon the amount of food 
eaten, and therefore abdominal lengths were not used in the figures. 
Apparently temperature and humidity have very little effect upon the 
length of the cephalothorax from one instar to another; the lengths at 
the beginning of each instar were very nearly the same under different 
experimental conditions. A consideration of the length of the cephalo- 
thorax in relation to time indicates that temperature and humidity have 
a temporal effect as is shown in figure 1d. The length of the cephalo- 
thorax of Agelena usually increases most rapidly at 27° C. and 92% 
relative humidity, next in slightly varying conditions with temperature 
averaging 27° C. and relative humidity averaging 50%, less in widely 
varying conditions with the same means, and still less at 27° C. and 
49% relative humidity. This difference shows the effect of humidity in 
determining the rate of increase of size. The slowest increase occurs at 
17° C., when again high humidity causes a greater rate of growth than 
low humidity. 

Bodenheimer (1933) states that in arthropods the length of the 
body in each instar is 1.26 that of the length in the preceding instar. 
The ratios found for cephalothoracic lengths in Agelena are given in 
Table V. In most cases the ratio was greater than 1.26, and the average 
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ratio was 1.28. The results are probably close enough to general ones in 
arthropods to indicate that the principle holds for Agelena. 

The possibility of a diapause in A gelena naevia has been considered. 
The first or successive instars have no diapause, since moults occur 
regularly after hatching occurs, the rate determined to a great extent 
by the temperature and humidity conditions. In a few cases cocoons 
were taken from the field on the first of November, before they had 
been exposed to cold weather for an appreciable length of time. The 
cocoons from one female were treated differently, cocoon T being kept 
at O° C. for two days before being placed at 17° C. and cocoon X being 
maintained at freezing temperature eleven days before being placed at 
17° C. The eggs of cocoon T hatched in 19.2 days while those of cocoon 
X required 15.0 days. The periods of development in both cases 
were approximately normal, so it appears that the eggs have no 
diapause. 


TABLE V 


RATIOS OF CEPHALOTHORACIC LENGTHS IN DIFFERENT INSTARS 


EXPERIMENTAL CONDITIONS 











| 
INSTAR | Ave. 
; - | | Ratio 
| 17° 92% | 17° 45% | 27° 92% | 27° 50% c* pt | 
Ratio Ceph. 2/Ceph. 1. | 1.030 1.022 1.075 1.094 1.040 |.... 1.052 
Ratio Ceph. 3/Ceph. 2. 1.356 ; 1.321 1.341 1.360 1.224 1.320 
Ratio Ceph. 4/Ceph. 3.. |} 1.409 - 1.362 1.129 1.362 1.354 1.323 
Ratio Ceph. 5/Ceph. 4... 1.172 er | 1.238 1.284 1.224 1.230 





* Widely Varying Temp., Ave. 27°C. Widely Varying R. H., Ave. 50%. 
t Slightly Varying Temp., Ave. 27°C. Slightly Varying R. H., Ave. 50%. 


Two cocoons (U and W) from one female were collected at the same 
time as cocoons T and X, and were frozen for three months before being 
placed at 17° C. The average time for hatching was 14.5 days; thus 
three months at freezing temperature had very little effect, if any, upon 
the rate of development, and the results strengthen the view that eggs 
of Agelena naevia have no diapause. 

Three cocoons from one female, also taken from the field on the 
first of November, were frozen for three and one-half months before 
being placed at 17° C. The average time required for hatching was 
19.4 days; 0° C. over such a long period had no more effect than over 
two days (cocoon T, above). These experiments indicate that the eggs 
do not require a period of dormancy before hatching. This view is 
further supported by the writer’s experience in collecting spiders of this 
species in a warmer climate; in Texas both adults and immature spiders 
may be found in practically all seasons of the year, indicating that 
reproduction and development are not so restricted to seasons as they 
are in Illinois. Mild winters in Texas probably allow development in 
these seasons. 
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NSTAR DAYS 


Figure 1. Effect of temperature and humidity upon the early stages of Agelena 
naevia. a. Effect on mortality. b. Effect upon the length of instars. c. Effect on the 
length of the cephalothorax at the beginning of each instar. d. Relation of temper- 
ature and humidity to the rate of increase of length of the cephalothorax. 


1. Constant temperature, ave. 17° C.; constant relative humidity, ave. 92%. 
2. Constant temp., ave. 17° C., constant R. H., ave. 45%. 

3. Constant temp., ave. 27° C.; constant R. H., ave. 92%. 

4. Constant temp., ave. 27° C.; constant R. H., ave. 50%. 

5. Widely varying temp., ave. 27° C.; widely varying R. H., ave. 50%. 

6. Slightly varying temp., ave. 27° C.; slightly varying R. H., ave. 50%. 

In a. the circle at 100% represents slightly varying temp., ave. 27° C., and 


slightly varying R. H., ave. 30%. 
In b. the circle at 10 days is the equivalent of 2. 
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CONCLUSIONS 

Experiments on the effect of temperature and humidity 
upon the early stages of Agelena naevia indicate the following: 

1. In low humidity mortality increases greatly with an 
increase of temperature but in high humidity mortality decreases 
slightly with an increase of temperature. A constant humidity 
of 50% or less causes death before the end of the second instar, 
the majority of the deaths occurring in that stage or in the egg; 
a humidity of 30% dehydrates all the eggs. A short exposure 
each day to a relative humidity over 50% allows growth. 
A gelena naevia is least viable in the second instar, slightly more 
hardy in the egg, and much more viable in the first and third 
instars. 

2. Temperature has a definite effect upon the length of 
instars, the Qi value for constant temperature being 2.22. 
Varying temperature with a wide daily range causes a slow 
growth. The rates of growth in a narrow range of temperature 
and in constant temperature equal to the mean of the varying 
temperature are approximately the same, and greater than in a 
wide range. These differences cannot be explained. The rate 
of growth is slightly lower in low humidity than in high 
humidity. 

3. The length of the cephalothorax at the beginning of each 
instar is not affected by temperature and humidity, though 
these factors influence the rate of increase of length by influenc- 
ing the rate of moulting. Bodenheimer’s principle that the 
length of body of an arthropod at one instar is 1.26 that of the 
preceding instar applies to the rate of increase of length of the 
cephalothorax of Agelena naevia. An exception to this occurs 
between the first and second instars. 

4. The egg has no diapause. 
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THE NEW SYSTEMATICS, edited by JULIAN HuxLey. Twenty-two authors. 
Pages viii and 583. 1940. Oxrorp University Press, 60 Fifth Ave., New 
York City. Price, $6.(0. 

‘‘This volume is sponsored by the Association for the Study of Systematics 
in Relation to General Biology. The Association’s Committee on Publications 
felt that some statement of the problems which beset the systematist on the one 
hand, and on the other the general biologist interested in the rich harvest of 
systematic data, would be of value and might aid in the evolution of taxonomy 
now in progress.’’ This opening from Huxley’s Foreword. 

The volume is a work of twenty-two essays by as many authors, mainly 
English, each an authority in some special phase of the subject. English biol- 
ogists were chosen where possible ‘‘to simplify editorial problems.’’ Huxley 
reviews the problems in the introductory forty pages headed ‘‘Towards the New 
Systematics.’’ The present writer feels that this general review with its excellent 
bibliography of three and a half pages which is painstakingly tied into the text 
with many footnotes and running references is of itself almost worth the price of 
the whole. The editing has been much more than mere proofreading. The various 
fields with their special problems are here sorted out and properly related to each 
other and to the philosophy of systematics as a whole. Nine of the twenty-two 
contributors are botanists though the problems in plants with their simple internal 
organization and lack of locomotion are as nothing compared to the taxonomic 
problems that appear among animals. In either group though the problems are 
more complex than research can easily analyze. 

We have not space for twenty-two subject-titles but the names of the authors 
should sell the volume: Julian S. Huxley, W. B. Turrill, N. Timofeeff-Ressovsky, 
C. D. Darlington, Sewall Wright, H. J. Muller, Lancelot Hogben, E. B. Worthing- 
ton, C. Diver, E. J. Salisbury, W. H. Thorpe, G. R. de Beer, W. J. Arkell, J. 
Ramsbottom, T. A. Sprague, W. T. Calman, J. S. L. Gilmour, John Smart, E. B. 
Ford, H. H. Allan, M. B. Crane and N. I. Vavilov. American research men are 
widely and freely quoted. We notice G. F. Ferris, W. P. Spencer, A. C. Kinsey, 
T. Park, of our own society. 

The strong sections of the volume revolve on research on insects with that 
on Drosophila in the limelight. As an entomologist we are interested in the great 
amount of work that has been done in recent years in the study of the genetics of 
wild insect species. The work has been especially valuable in the Lepidoptera 
because of the better knowledge of subspecific forms and their rates of occurrence 
and distribution in that group. Some of the interesting titles are Problems of the 
origins of species, Species living in the same area, A museum zoologist’s view, 
Polymorphism and taxonomy, Problems in fungi, Taxonomic species and genetic 
systems, Mutations and geographic variations, and Entomological systematics. 

All entomologists with the itch for a collection and the study of species should 
study this work and learn some of the many interesting species problems that 
cease to exist with the death of the insect in the cyanide jar. Problems that 
cannot be pinned!—C. H. K. 








SURFACE ANATOMY OF ANTS 


SuE D. Sparks! 
Department of Zoology and Entomology 
Ohio State University 
Columbus, Ohio 


Ants are physiological species which frequently differ 
anatomically in very minute characters from one physiological 
species to another. The minuteness of these characters some- 
times makes identification difficult; therefore, the taxonomist is 
always alert for some new character which may prove dis- 
tinctive. A study of the surface anatomy of ants may uncover 
characters which will assist in identifying species. Although 
the present work comprises scarcely more than a survey of the 
situation, it is hoped that it will serve to indicate the possibilities 
of such a study. 


METHODS 


Material that was stocked in 70 per cent alcohol was used. It was 
found that the areas of body wall to be studied must be dissected out, 
cleaned and cleared, mounted in balsam on slides and studied under 
the compound microscope. The material was unstained. The draw- 
ings were sketched through a camera lucida, and all were made to the 
same scale. 

SURFACE STRUCTURES 

Differences in the surface anatomy of ants may be ascribed to 
variations in vestiture, sculpture or both. Different anatomical areas 
of a single ant usually present different surface patterns, but the total 
pattern for the species seems to be relatively constant. 

An ant may be shining or opaque according to the character of the 
chitin. In general, an abundance of sculpturing produces an opaque 
surface and an absence of sculpturing accompanies a shining one. A 
surface does not appear shining when it is hidden by a thick hairy 
covering. 

If an ant presents a smooth, shining surface with neither sculpture 
nor vestiture, it is said to be glabrous. The gaster of Strumigenys 
pulchella furnishes an excellent example of a glabrous surface. Fig. 36 
shows the dorsal portion of the second gastral segment to be free of 
sculpture and to bear hairs only along the line of attachment to the 
next segment. The term glabrous is also used in describing surfaces 
showing a feeble sculpturing or a sparse covering of hairs, as the queen 
Formica dakotensis (figs. 14 and 15). 


1The author wishes to express her sincere appreciation for the helpful sugges- 
tions and kindly criticism of Professor C. H. Kennedy under whose direction the 
work was done. 
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SCULPTURE 

The sculpture, or pattern of elevations and depressions of the ant 
surface, was found to range from a smooth, unsculptured surface to a 
complex combination of several sculptural types. The following con- 
ditions were recognized: 

1. Sculpture may be entirely absent, as on the gaster of the queen 
Formica dakotensis (fig. 15). No sculpturing was found on the wings of 
the queen Camponotus caryae hyatti (fig. 1) or Formica rufa integra 
(fig. 21). 

2. Striate refers to a surface marked with fine, parallel, impressed 
or elevated lines. The Pogonomyrmex molefaciens worker (fig. 41) 
possesses a striated surface. 

3. A reticulate, or net-like, design occurs on the thorax of the 
Cryptocerus sp. worker (fig. 44). This surface is also striate, hence 
striato-reticulate. 

4. A shagreened surface is roughened with minute, tooth-like pro- 
jections or close-set roughness. The term was taken from its application 
to the rough skin of certain rays and sharks. It is also used in describ- 
ing a kind of untanned leather which is covered with granulations. 
Members of the genus Camponotus are typically shagreened (fig. 2 
through fig. 12). Shagreen may be striate (figs. 6 and 11), reticulate 
(figs. through 5, 8, 9, 10, and 12) or catenate (figs. 7 and 17). 

5. Rugose is a term applied to a surface which is wrinkled with 
irregular, waved, elevated lines. This kind of sculpture is common among 
the Myrmicas (not figured). 

6. Tuberculate means covered with pimples or tubercles. The first 
gastral segment of Atta (Trachymyrmex) septentrionalis (fig. 34) shows 
tubercles of three different sizes, while the second gastral segment of 
the same ant (fig. 38) bears tubercles of two sizes. 

7. Punctate pertains to surfaces set with impressed points or 
punctures. These depressions often surround the bases of the hairs. 
Such areas are conspicuous on the gaster of Camponotus herculeanus 
pennsylvanicus ferrugineus (fig. 10). They also occur as a part of the 
striato-punctate pattern on the mandibles of many species of ants. 
A surface may be sparsely or densely punctate according to the relative 
abundance of punctations. 

8. A foveolate surface shows deep depressions with well-marked 
sides. Foveolae may be described as rounded or elongate and are 
called piligerous foveolae when they surround the bases of hairs. The 
character of the foveolae is the feature by which Camponotus castaneus 
americanus is distinguished from Camponotus castaneus. Those on the 
cheek of the former are shallow and slightly elongate, while those on 
the cheek of the latter are deep and decidedly elongate (fig. 2). 

9. A catenate, or chain-like, sculpture appears on some ants. In 
many cases the tip of the abdomen was found to bear a chain-like 
sculpturing, as shown in the lower half of fig. 7, Camponotus herculeanus 
pennsylvanicus, and in fig. 17, Formica sanguinea aserva. 

10. Fungoid sculpture appears on the petiole of the gaster in ants of 
the world-wide genus Strumigenys. The white, fungus-like growth is 
shown in fig. 40 as it appears (looking cephalad from the dorsal surface 
of the glabrous gaster) on the petiole of Strumigenys pulchella. After 
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boiling in KOH this white, lacy petticoat shows a basic reticulate 
structure (fig. 37) of fine, brown lines. 

Complex combinations of these sculptural characters may occur, 
such as the striato-reticulate anterior surface of the first segment of 
the gaster of Cryptocerus sp. (fig. 44). No. 10, antea, is really such a 
combination and can be termed reticulo-fungoid. 


VESTITURE 

Vestiture refers to the surface clothing, whether hairy or scaly in 
character. In ants the covering is hairy, although occasional scale-like 
hairs occur in some groups. Each hair arises from a cavity in the 
cuticle, which is usually located at the junction of several sculptural 
ridges. These cavities may be seen in fig. 18 which shows a portion of 
the cheek of Formica rufa obscuripes from which many hairs have been 
broken off. There are two types of surface vestiture, pubescence and 
pilosity. 

Pubescent surfaces are those which are covered with small, appressed 
hairs; that is, hairs which lie against the surface. Most ants possess a 
pubescence of some sort, even though it may be exceedingly short and 
sparse or hidden beneath a more conspicuous pilose vestiture. The hairs 
composing the pubescence are tapering and pointed. The gaster of the 
queen Formica prociliata (fig. 28) serves as an illustration of pubescence 
Fig. 19 is a diagramatic section of a small area of the thorax of the 
queen Formica rufa obscuripes which shows one flexible, erect hair and 
below three minute hairs of the appressed pubescence. 

Pilose surfaces are covered with long, reclinate, erect or suberect 
hairs, such as those on the prothorax of the Formica prociliata queen 
(fig. 29). The hairs composing the pilosity show great variation in size 
and form in ants of different taxonomic groups. 

1. The tapering and pointed hair is the most abundant and probably 
the most fundamental type of hair. In addition to the pubescence, it 
often composes the pilosity, as on the gaster of Liometopum sp. (fig. 46) 
and Dorymyrmex pyramicus (fig. 30). 

2. Sinuate, or waving, undulating, curving hairs occur on the 
thorax of the queen Formica rufa obscuripes (fig. 24). 

3. Some ants bear hairs which are dilated and flattened to form 
scales. On the gaster of Formica sanguinea aserva (fig. 26) and Formica 
rufa var. (fig. 13) these blunt scale-like hairs may be seen rising above 
the short pubescence. 

4. Barbed hairs, which are beset with minute spines, also occur on 
ants. The pilose hairs of the ants of the Camponotus group are usually 
barbed (fig. 8 through fig. 12). Cryptocerus pilosity may also be barbed 
(figs. 44 and 45). 

5. Cuneate, or wedge-shaped, hairs are found on the Pogonomyrmex 
molefaciens worker (fig. 39). On this ant the hairs are flattened, broad- 
ened and frayed at the tip. The queen ant of the same species shows a 
very different kind of vestiture (fig. 42). 

6. Spatulate, or spoon-shaped, hairs are shown by Strumigenys 
pulchella (fig. 33). In this case they are scalloped or lobed as well as 
curved, but in other species of Strumigenys the edge may be entire. 
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7. Hooked hairs occur on the gaster of Alta (Trachymyrmex) sep- 
tentrionalis (figs. 34 and 38). On the first gastral segment they arise 
from the larger tubercles, while on the succeeding segments they arise 
from the general abdominal surface. 


The tips of the hairs may be pointed, forked, frayed or obtuse. 


TABLE I 








RELATIVE LENGTH RATIO OF LENGTH OF 
NAME OF ANT oF LONG AND SHORT SHort Harrs To DISTANCE 
HAIRS BETWEEN THEIR BASES 


Camponotus herculeanus 1 long hair=3 or 4] Distance between bases: 
subsp. pennsylvanicus short hairs l6 to % length 
DeGeer 

Queen (Fig. 12) 











Camponotus herculeanus long hair=2 Distance between bases: 
subsp. pennsylvanicus var. short hairs Y4 to % length 
ferrugineus Fabr. 

Worker (Fig. 10) 





Camponotus herculeanus long hair=4 Distance between bases: 
subsp. ligniperda var. short hairs length of hair or slightly 
noveboracensis Fitch less 

Queen (Fig. 9) 


Camponotus castaneus long hair=14 short | Distance between bases: 
Latreille hairs 21% length 
Worker (Fig. 11) 








Camponotus castaneus subsp. long hair=15 short | Distance between bases: 
americanus Mayr hairs 2% to 3Xlength 
Worker (Not figured) 


Camponotus maculatus vici- long hair=3% short | Distance between bases: 
nus Mayr hairs slightly less than length 
Worker (Fig. 8) 


Camponotus caryae hyatti long hair=7 to 7144 | Distance between bases: 
Emery short hairs 1144 to 2X length 
Queen (Fig. 6) 














SUGGESTED CRITERIA FOR THE COMPARISON OF 
SURFACE STRUCTURES 


In many cases the surface structures of ants have been described 
relative to similar structures of other species or varieties. For instance, 
it may be stated that the hairs and pubescence of Camponotus hercu- 
leanus pennsylvanicus are more abundant and longer than those of 
whymperi and modoc. These characters are useless unless the two latter 
rarieties are available for comparison, and, at best, involve the exam- 
ination of individuals of several different groups in checking the char- 
acter. The utility of the characters would be considerably increased if 
the comparison could be limited to structures which appear on a single 








576 Annals Entomological Society of America [|Vol. XXXIV, 


individual and which are therefore always conveniently at hand when 
a determination is to be made. Some examples from the Camponotus 
group will illustrate the point. The specimens examined were found to 
possess long, sparse, straight, tapering, barbed hairs on the gastral 
segments. Beneath them lies a pubescent and rugose or shagreened 
surface. Species, subspecies and varieties differ in the comparative 
length of the long hairs of the pilosity and the short hairs of the pubes- 
cence and in the distance between their bases. The areas described were 
taken from the mid-dorsal portion of the second gastral segment. 


EXPLANATION OF PLATES 


PLATE I 
Figs. 1-12 are species of Camponotus 

Fig. 1. C. caryae hyatti Emery, queen, hind wing. (See 6.) Fig. 2. C. cast- 
aneus americanus Mayr, worker, cheek. Fig. 3. C. herculeanus pennsylvanicus 
DeGeer, queen, cheek. (See 7 and 12.) Fig. 4. C. herc. penn. ferrugineus Fabr., 
worker, cheek. (See 10.) Fig. 5. C. maculatus vicinus Mayr, worker, cheek. 
(See 8.) Fig. 6. C. caryae hyatti, queen, gaster, seg. 2. (See l.) Fig. 7. C. herc. 
penn., queen, gaster, seg. 5. (See 3 and 12.) Fig. 8. C. maculatus vicinus, worker, 
gaster, seg. 2. (See 5.) Fig. 9. C. herc. ligniperdus noveboracensis Fitch, queen, 
gaster, seg. 2. Fig. 10. C. herc. penn. ferrugineus, worker, gaster, seg. 2. (See 4.) 
Fig. 11. C. castaneus Latr., worker, gaster, seg. 2. Fig. 12. C. herc. penn., queen, 
gaster, seg. 2. (See 3 and 7.) 


PLATE II 
Figs. 13-29 are species of Formica 


Fig. 13. Formica rufa var., worker, gaster, seg. 2. (See 16.) Figs. 14 and 15. 
F. dakotensis var., queen: 14. vertex: 15. gaster, seg. 2. Fig. 16. F. rufa var., 
worker, cheek. (See 13.) Fig. 17. F. sanguinea aserva Forel, worker, gaster tip. 
(See 26.) Figs. 18 and 19. F. rufa obscuripes Forel, queen: 18. cheek: 19. thorax. 
(See 23-25.) Figs. 20-22. F. rufa integra Nyl., queen: 20. edge of gastral seg- 
ment 2: 21. wing: 22. cheek. Figs. 23-25. F. rufa obscuripes, queen: 23. gaster, 
seg. 2: 24. thorax: 25. gaster, seg. 1. (See 18 and 19.) Fig. 26. F. sanguinea aserva 
worker, gaster, seg. 2. (See 17.) Figs. 27-29. F. prociliata Kennedy and Dennis, 
queen: 27. cheek: 28. gaster, seg. 2: 29. prothorax. 


PuateE IIT 
Figs. 30-46 are of species in seven genera 

Figs. 30 and 31. Dorymyrmex pyramicus Roger, worker: 30. cheek: 31. gaster, 
seg. 2. Fig. 32. Euponera gilva Roger, worker, gaster, seg. 2. (See 35.) Fig. 33. 
Strumigenys pulchella Emery, worker, clypeus. (See 36, 37 and 40.) Fig. 34. 
Atta (Trachymyrmex) septentrionalis McCook, worker, gaster, seg. 2. (See 38.) 
Fig. 35. Euponera gilva, worker, cheek. (See 32.) Figs. 36 and 37. Strumigenys 
pulchella, worker: 36. gaster, seg. 2: 37. Lobe of fungoid sculpture from petiole. 
(See 33 and 40.) Fig. 38. Atta (T.) septentrionalis, worker, gaster, seg. 2. (See 
34.) Fig. 39. Pogonomyrmex molefaciens Buckley, worker, gaster, seg. 2. (See 
41-43.) Fig. 40. Strumigenys pulchella, worker, gaster, seg. 1 and portion of 
petiole with ‘‘petticoat’’ of lacy, white fungoid sculpture. (See 33, 36 and 37.) 
Figs. 41-48. Pogonomyrmex molefaciens: 41. worker, thorax: 42. queen, gaster, 
seg. 2: 43. worker, cheek. (See 39.) Figs. 44 and 45. Cryptocerus sp., worker: 
44. gaster, seg. 1:45. thorax. Fig. 46. Liometopum sp., worker, gaster, seg. 2. 
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THE SWARMING OF POLISTES WASPS IN 
TEMPERATE REGIONS 


Puit Rau, 
549 East Argonne Drive, 
Kirkwood, Missouri 


It is a well known fact that social wasps in the tropics 
resort to swarming behavior when founding new colonies. 
The colonies of these wasps are perennial; nest building and the 
production of young go on continuously and, from time to 
time, as sociological conditions warrant, and as physiological 
conditions of the inmates dictate, portions of the family break 
away from the parent group and found new colonies, individually 
or co-operatively, elsewhere. It is also generally conceded that 
in temperate regions, social wasps do not go through swarming 
performances when founding new colonies. In fact very few 
social insects do so, for Wheeler tells us that ‘‘swarming does 
not occur in temperate regions, except in honeybees, which is 
really an Indian species, and in some ants, Formica exsectoides, 
etc.””! 

Wasps of the tropics found new colonies at any time of the 
season when the size of the population makes this movement 
necessary. Wasps in temperate regions build nests only in 
the springtime of the year when queens emerge from hiberna- 
tion; yet even with a long period intervening between 
hibernation and nest-founding, they go through a behavior in 
the spring which resembles very much the swarming manoeuvres 
of their tropical relatives. I have recorded this pseudo- 
swarming behavior for various species of local Polistes wasps? 
as follows: during the warm days of spring, those queens 
which have survived the rigors of winter return to the old home 
nest, meet and greet sister queens, and even go so far as to 
indulge in mouth-to-mouth feeding of one another. After a 
sojourn there of a longer or shorter duration, according to 
weather conditions, they swarm to nearby branches and in 
small groups found new colonies. There is likewise an indica- 
tion of swarming at the end of summer, when they ‘‘swarm”’ 
into hibernation by slow stages rather than go into it directly, 


1Social Insects, p. 224, 1928. 
2Bull. Brook. Ent. Soc. 23: 230-235, 1928; Psyche 38: 129-133, 1931. 
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for masses of them may be seen in various places away from the 
nests during the chilly nights and cloudy days of autumn, 
before they finally enter permanent winter quarters;? also in 
the dead of winter they may be found in closely united clusters 
in hollow logs and other shelters. 

The differences, therefore, between colony founding in the 
two zones is that in the tropics the wasps go forth and found 
new nests at once, while in the north, winter and hibernation 
intervene between leaving the old home and founding the 
new one. But winter in the north has only postponed swarm- 
ing, it has not abolished it; it has, moreover, broken it up into 
two behavior patterns, one of which occurs on going into 
hibernation, and the other on coming out of it. 

Even with the knowledge that the swarming habits of 
northern Polistes resembles that of their tropical relatives, I 
was greatly surprised to find an instance in Missouri, a few 
years ago, which showed that in the north, also, wasps may 
swarm after the manner of the tropical species, and this without 
the occurrence of hibernation. When I found this case, I 
decided to study the problem more fully and during the summer 
of 1939, along with other studies on Polistes wasps, I was able 
to gather data on the phenomenon of swarming for three species 
of Polistes. Before presenting the new data, however, I would 
like to review what I have already recorded on the above 
mentioned colony.‘ 

In 1932, a colony of Polistes annularis was observed at 
Moselle, Missouri, on September 5. It was under the eaves of 
a barn and consisted of twelve adults and a newly made fifteen 
cell nest. The cells were very shallow and each contained 
an egg or very young larva. These cells were much too small 
to have given birth to the adults on the nests, and they evi- 
dently had swarmed there from a large over-populated nest 
under the same eaves about eight feet away. The parental 
nest was still so overcrowded after the exodus that many of the 
adults had to pile themselves one on top of another to gain a 
foothold. Since males are at hand at this time of the year it 
seems quite likely that the foundresses were fertilized. 


3See Ann. Ent. Soc. Amer. 23: 461-466, 1930; 24: 515-518, 1931; Bull. Brook. 
Ent. Soc. 33: 228-230, 1938; Psyche 38: 129-144, 1931; Ent. News 40: 7-13, 1929. 


‘Bull. Brook. Ent. Soc. 33: 224-225, 1938. 
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OBSERVATIONS IN 1939 


A number of entire populations and their nests of Polistes pallipes, 
P. variatus and P. annularis were collected during the summer of 1939 
at various points in Missouri. Collecting of the material began on 
May 30 and ended on August 26; the localities were Ranken, Allenton, 
Pacific, Robertsville, Eureka, Wentzville, Rosetti and Crocker. The 
number of adults on nests during early stages of construction are few 
and any swarming must occur later in the season; therefore the nests 
that were collected were divided into two groups; those collected before 
and after July 1. In studying this problem one may, therefore, only 
legitimately consider those of the latter group. 

Founding of new nests in the summer-time is indeed quite different 
from founding them in the spring, and this difference, it seems, is of 
some biological importance. The foundresses of spring nests were born 
and mated during the latter part of the previous summer and had had 
the experience of hibernation. In nests founded during the summer, the 
females had not experienced hibernation and neither had the sper- 
matozoa been stored in their bodies for so long a time. 

In the table below, I have listed the nests collected of the three 
species of Polistes wasps and the number which gave evidence of having 
been founded during the same summer by swarming. 


| No. Taken | No. Taken |No. Founded 











Species | —— _ May 30 to | July 1 to by 

—_ July 1 Aug. 30 Swarming 
PO 6060 ubasaeseeos 50 10 40 0 
ee ee : 159 41 118 7 
FE 5 cin sds seceees 25 0 25 1 
| 234 51 183 8 








We note, therefore, that of the 40 nests collected of P. variatus, none 
gave any evidence of having been founded by swarming queens; for 
P. pallipes we find that of the 118 nests collected, seven of them have 
been constructed by swarming queens; and of the 25 nests of P. annu- 
laris, only one of them was so constructed. To summarize then, we 
find that out of 183 nests, eight had been founded by swarming queens. 


DETAILS OF BEHAVIOR OF THE EIGHT SWARMS 


In all of the eight nests the cells were shallow and could not possibly 
have given birth to the adults on the nests; three of the nests, however, 
contained a few full size capped cells with pupae, but an examination of 
them showed that they had not previously been occupied by maturing 
wasps. The one nest of annularis was taken from the eaves of a barn at 
Allenton; it had 20 shallow cells, 17 containing eggs and three with very 
small larvae; there were three adults on this nest, all large in size and 
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fresh looking, indicating recency of birth. The nests of pallipes were all 
taken from farm buildings, and the data on the colonies are tabulated 
below. 

















| No. of | NUMBER OF CELLS | Total 
Date | Locality | Adults No. of 
|on Next] _ | " | Cells 
| | Empty | Eggs | Larvae | Pupae 
spmmmmcinninnes pestilence a ‘ 
Aug. 5 | Rosetti | 9F | 0 | 2 — rm 0 20 
Aug. 10 | Crocker | 3F,1M 11 | 0 | 12 | 0 33 
Aug. 23 | Pacific | 2F rd 4 ey | 0 9 
Aug. 23 | Pacific |3F | 10 | 30 0 0 | 40 
g 
Aug. 23 | Pacific | 1F | 13 | 0 | 3 5 21 
Aug. 23 | Pacific | 4F 3 | 0 2 | 18 23 
Aug. 23 | Pacific | 1F 2 | 1 | 7 16 


The table shows that each of the new summer nests was founded by 
from 1 to 9 females, and that none of them contained cells large enough 
to have given forth any of the adults found on the nests. It is surprising 
to note in this connection, that the nests of pallipes were, in some cases, 
founded by more than one queen, since it is only rarely that this species 
founds nests co-operatively. 


SUMMARY AND DISCUSSION 


Normally in the tropics, social wasps found colonies at any 
time of the year, and they do so by swarming; normally in 
temperate regions overwintering queens found new colonies 
only in the spring of the year, and while they do not go through 
exactly the same swarming behavior as do their tropical cousins, 
they do behave in a fashion which resembles it. 

In this investigation we have discovered that in the tem- 
perate regions a small proportion of nests (8 out of 183 or 4.4%) 
have had their beginnings in the same kind of behavior as that 
of the tropical species—by swarming from the old nest and at 
once, without undergoing hibernation, founding a new one. 

What is the meaning of this ‘‘tropical’’ behavior when it is 
performed by a ‘‘temperate”’ species? The swarming behavior 
of the northern wasps evidently had its origin in that of their 
ancestors in the tropics, where today, various species of Polistes 
still practice it. Polistes wasps, no doubt, were originally 
tropical and in spreading over northern territories have acquired 
new habits to meet new physiographical conditions, one of 
which was to replace swarming and any-time-of-the-year nest 
founding with hibernation and exclusively spring-time nest 
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founding.» One may reasonably suspect that the occasional 
swarming of the Polistes in temperate regions appears only 
in times of overcrowding. It is reasonable, therefore, to 
expect this condition of overcrowding to crop out in years 
of long and favorable summers, in special cases of unusual high 
fecundity of the queens, or in years of an abundant food supply; 
all of which tend to rapidly increase the population. Were our 
Missouri summers of longer duration, for instance, we would 
probably have a larger proportion of summer-built nests than 
the 4.4% found; were they shorter, we would probably find no 
evidence of swarming at all. It would indeed be interesting 
to learn the rate of increase in this habit as we progress south- 
ward, and also its gradual decrease and final disappearance in 
the north-temperate region where the summers are com- 
paratively short. 





5Wheeler (Amer. Journ. Psychol. 19:9, 1908) says, “that naturalists are 
unquestionably right in deriving conditions seen in our northern Polistes from those 
of the tropical species. There can be little doubt that Polistes has extended its range 
into North America and Europe since the close of the glacial epoch.” 


A WATERHEN’S WORLDS, by Howarp Etior. 1940. CAMBRIDGE UNIVERSITY 
Press; New York: The Macmillan Company. pp. i-ix plus 1-84; 2 plates. 
$2.50. 

This discussion of the actions of a pair of waterhens (a relative of our 
gallinules) during the breeding cycle is an outstanding contribution to both 
ornithology and animal behavior. In contrast to many papers on bird behavior 
it is more than a mere account of what waterhens do; the author not only records 
his careful and complete observations, but through question and deduction 
attempts to interpret the actions in relation to perception. The result is a dis- 
cussion unique in style and convincing in argument which is highly stimulating. 

The author’s purpose is ‘‘to examine the relation between one action and 
another, between action in one bird and action in another, and to inquire—What 
directs activity?”’ (p. 37). Following a short preface in which the problem is set 
forth, the author in separate chapters discusses Territory World, Sexual World, 
Platform World, and Family World. ‘‘A world includes a particular feeling, 
particular images, and particular actions. It has no abstract existence; I abstract 
it from the bird’s life. . . . [the waterhen] is the perceiver with power to refer; 
which, being interpreted, is power to perceive things in relation. But having 
no power to reflect he perceives no self: memories he has, but perceiving no self he 
has neither future nor past—and so, no time. His world is always in the present, 
and mostly full of joy’’ (p. vii). 

In a final chapter, The Becoming, the author seeks to explain the bird's 
actions. ‘But not content with a plain account of what it does, I seek an agent, 
and give it a name: thus—instinct, impulse, urge, drive come into my thoughts; 
and all alike lead to trouble. I want to avoid any word which gives an impression 
of something which ‘is,’ or is still, or of some structure which has power in itself 
to do something. . . . For nothing is permanent, physical or mental; every- 
thing changes, each in relation to other, in a process of becoming”’ (p. 64). 

The book is printed on a good grade of paper and is well bound. There are 
two excellent plates by G. E. Lodge, drawings illustrating various poses assumed 
by waterhens in sexual action and platform action. The book is well indexed. 

D. J. Borror. 





NORTH AMERICAN AGELENIDAE OF THE GENERA 
AGELENOPSIS, CALILENA, RITALENA 
AND TORTOLENA 


RaLpH V. CHAMBERLIN and WILTON IVIE, 
University of Utah, 
Salt Lake City, Utah 


In this paper, we present the first part of a revisional study 
of North American spiders belonging to the group Ageleneae. It 
deals with the genera A gelenopsis of Giebel and Calilena, Ritalena 
and Tortolena, newly proposed for groups of western and southern 
species. In the case of Agelenopsis, both sexes are described for 
all species excepting fexana and aleenae which are at present 
known from the males only. Our knowledge of the second genus 
is less complete and various gaps remain to be filled. In the 
second paper, which it is hoped will follow at an early date, the 
remaining genera of the Ageleneae as represented in North 
America will be covered in a similar manner. 

The study is based primarily upon the material in the Uni- 
versity of Utah collection; but we are much indebted to Dr. 
Willis J. Gertsch of the American Museum of Natural History 
for his fine co-operation in loaning us for study, from the collec- 
tion under his charge, many specimens. Among these were the 
types of Calilena arizonica and Ritalena rita which he had 
intended to describe himself. We are also obliged to Mr. B. J. 
Kaston for permission to describe A gelenopsis kastont, which 
he collected and had similarly recognized as new. 

Distribution records are given as complete as our access to 
specimens permit. In listing records, we follow our previous 
practice of using a quadrangle one degree longitude by one 
degree latitude as a geographical unit, designating it by the 
co-ordinates of the southeast corner, west longitude first, fol- 
lowed by north latitude. Since all records given are for North 
America, the ‘‘west’’ and ‘‘north’’ have been omitted for the 
sake of brevity. No attempt is made to list all the known 
specimens from each locality. Only the first four specimens of 
each sex are given, as this number is deemed sufficient to estab- 
lish its occurrence there. Where simply the plural, males and/or 
females is used, it indicates four or more specimens. The present 
location of the specimens is given, where this is known. (A. M.— 
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American Museum; U. U.—University of Utah). Literature 
reports referring specimens to “‘Agelena naevia’’ or ‘‘Agelena 
californica”’ are ignored, unless the exact species can be deter- 
mined with a high degree of probability. 

The Agelenid spiders of Agelena, Agelenopsis, and related 
genera are remarkably similar in general bodily characteristics as 
well as in general behavior patterns. Except for striking differ- 
ences in the external genitalia, there is no very evident basis for 
dividing this group into several genera. However, the repro- 
ductive organs, as in most other families of spiders, afford 
excellent clues as to minor phylogenetic relationships; and we 
accordingly use them as the principal basis for determining 
generic and subgeneric groups. 


GENERAL CHARACTERISTICS OF THE AGELENEAE 


Medium to large-sized spiders, usually between 4 and 20 mm. long. 
Carapace longer than wide; in outline, shallowly emarginate behind, 
broadly rounded in the thoracic region, this part being about as wide as 
long, then constricting sharply in the cervical region so that the head is 
only about half as wide as the thoracic part. In profile, the clypeus is 
vertical, one to two eye diameters in height; front vertical or slightly 
protruding in anterior eye region; top of head slightly arched or more 
or less level to beyond median depression, from where it declines sharply 
to the base. Median depression a short longitudinal groove. Both eye 
rows strongly procurved. Chelicerae stout, vertical, usually slightly 
geniculate at base in front. Fang groove with three teeth on front 
margin, the middle one largest; 2 to 4 teeth on hind margin. Labium 
slightly wider than long. Endites about twice as long as labium, widely 
separated at the tips. Sternum cordate, a little longer than wide. Legs 
long and stout, tapering from a rather thick femur to a very slender 
tarsus; spiny; order of length 4, 1, 2, 3; legs longer in male than in 
female. Abdomen usually large in the female, smaller and more slender 
in the male. Thickest and highest near middle in female, nearer base in 
male; pointed at posterior end. Spinnerets apical; colulus vestigeal, 
broad and short. Hind spinnerets with apical segment slender, and 
usually longer than the basal segment. Middle spinnerets enlarged 
distally, somewhat club-shaped, with many tubules on the end. 
Epigynum and palpus variable. 


Following is the typical pattern of leg spination, from which 
there are minor variations in the genera and species: 


Femur: A series of three median dorsal spines above; two spines on 
each dorsal side, one near middle and one near distal end, except on 
leg I, where the middle anterior spine is moved distally near to the 
distal spine, and on leg IV, where the posterior middle spine is missing. 
Patella: A median spine near each end above (usually reduced to bristles 


ee ennerremene cree 
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on legs I and II) and a spine on each side near middle. Tibia: A spine 
near base and another toward distal end on dorsal mid-line (usually 
merely bristles on legs I and II); two spines on anterior face of all legs, 
and a similar pair on posterior face of legs III and IV; and three pairs on 
ventral side (these frequently reduced in number). Metatarsus: A basal 
spine on dorsal mid-line of leg [V and sometimes on leg III; three pairs 
of dorso-lateral spines above on leg IV, middle posterior spine usually 
missing on leg III, all but the distal pair missing on leg II, and only the 
posterior distal spine present on leg I, or none; two spines on each lateral 
face of legs III and IV, one near middle and one distal, the posterior 
middle spine of leg IV moved ventral so as to be in line with the pos- 
terior ventral spines, similar spines on legs I and II, or more frequently 
one or both of the middle spines missing, the distal spines moved sub- 
ventral in position. Three pairs of ventral spines on legs III and IV, 
often irregularly spaced, especially on leg IV, one of distal spines 
missing on legs I and II, and the other one of the pair moved to a median 
ventral position. 

Tarsus: Two spines on each side of legs III and IV, and one on 
ventral side. 


Genus Agelenopsis Giebel 


A gelenopsis Giebel, 1869, Zeitschr. Ges. Naturw., 33: 250. 
A gelena (in part), many authors. 

Eyes slightly unequal, Anterior median eyes largest, posterior 
median smallest; anterior eyes less than a radius apart; posterior eyes 
equidistant, or PM eyes slightly closer to each other than to side eyes, 
usually slightly less than a diameter apart. Fang groove of chelicerae 
usually with 3 or 4 teeth on hind margin. Hind spinnerets with apical 
segment about twice as long as basal segment. Leg spines typical, 
except: Femur I lacks posterior middle spine above; tibia I and II with 
distal pair of ventral spines sometimes absent; tibia II with middle and 
basal ventral spines usually missing on anterior side; tibiae III and IV 
usually with middle and basal ventral spines on posterior side missing. 

Epigynum with a deep transverse opening; internal structure com- 
plex. The opening is bordered posteriorly and laterally by the posterior 
median sclerite (posterior lateral sclerites absent). The atrium opens 
into two large tubes—the necks of the bursae—each of which opens 
into a large pouch—the pouch of the bursa. A canal, large and soft 
near bursa, slender and chitinized distally, connects the pouch of the 
bursa to the receptaculum. Attached to the bursa is a blind duct. 
Another blind duct is attached to the receptaculum. The fertilization 
duct is long and slender, and coils around the neck of the bursa one and 
a half to two and a half times before opening into the oviduct. 

The male palpus: A single large lobed process on the ectal side of the 
tibia. Cymbium extended apically. Tegulum forms a more or less 
pointed ventro-mesal process. Median apophsis slightly to moderately 
developed, usually not chitinized. Conductor a variously shaped 
structure on the ectal site; does not contain or support tip of embolus. 
Embolus long and coiled, with a soft pars pendula on the inside, a 
chitinized sclerite on the outside; tip of various shapes. 
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Color: Carapace yellowish to light brown, marked with a pair of 
wide dark bands, extending from the base along each upper side of the 
thoracic part, and forward more narrowly through each side of the eye 
region; each side of thoracic part also margined with a dark line. 
Chelicerae reddish brown. Endites orange, with pale tips. Labium 
dusky orange, with a pale tip. Sternum variable; typically, dusky 
brown on the sides, with a yellowish median area. Legs yellowish bas- 
ally, gradually becoming more brownish distally; with dusky markings. 
These markings may be annulate, or they may be largely broken up 
into spots and patches; when annulate, they are as follows: three or four 
on femur, one on patella, two or three on tibia, three on metatarsus. 
Usually these markings are faded and indistinct; the more conspicuous 
ones being broad, dark annuli, or other marks at the distal end of the 
femur, tibia, and metatarsus. Abdomen dark gray above, with a broad 
orange median band: the median area of the band is usually grayish 
brown, darker anteriorly; bordered along each side on basal half with a 
narrow pale gray or yellowish gray band, this being broken up on the 
posterior half into oblique bars. Sides of abdomen lighter gray, speckled 
with dark gray. Venter pale gray, with a broad median area set off by a 
pair of parallel, thick blackish lines, which converge posteriorly at the 
spinnerets; the enclosed area shaded with gray, so as to be darker than 
the sides of the venter. Epigastric region variously shaded with gray or 
dusky. Spinnerets dusky yellowish or brown. 

Genotype: Agelenopsis potteri (Blackwall) (Agelenopsis albipilis 
Giebel). 


Subgenus Agelenopsis sens. str. 


Male palpus with the median apophysis rudimentary; conductor 
extended distally on the ectal side in more or less of a pointed leaf-like 
process; embolus coiled parallel to the cymbium. Epigynum with a 
transverse depression on posterior side of posterior median sclerite, 
which extends at each end into a pouch-shaped or cone-shaped cavity; 
spermathecum twisted. 


Into this subgenus falls the bulk of the species. 


Agelenopsis pennsylvanica (C. Koch) 
(Figs. 1, 16, 40) 


Agelena pennsylvanica C. Koch, 1843, Die Arachniden, 10: 111, Pl. 354, f. 828. 
“— americana Keyserling, 1877, Verh. Zool. Bot. Ges. Wien, 27: 599, Pl. 14, 
. 20-21. 


dane 8 Walck. (in part), Emerton, 1889, Trans. Conn. Acad. Sci., 8: 197, 
P1.'8, t..4d. 

Agelena naevia (in part), Banks, 1910, Bull. U. S. Nat. Mus., No. 72:16. (A. 
pennsylvanica). 

Agelena naevia Walckenaer (in part), Petrunkevitch, 1911, Catalogue, p. 528 (A. 
peninsulana), p. 722 (A. pensilvanica). 

Agelena naevia (in part), Comstock, 1912, Spider Book, p. 586, f. 666. 

Agelena naevia (in part), Petrunkevitch, 1925, J. Morph. & Phys., pp. 559-573, 
ff. 1-2 

Agelena pennsylvanica, Exline, 1938, Univ. Wash. Publ. Biol., 9: 28. 

Agelena pennsylvanica, Comstock (Gerstch), 1940, Spider Book, 2nd Ed., p. 602, 
f. 666 


Agelena americana Seyler, 1941, Ohio J. Sci., 41, No. 2, p. 63, 65. 
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Color: Carapace typical, although the dark markings are often faded. 
Sternum yellowish orange, with a large dusky V-shaped mark, the pos- 
terior point of which is black; sometimes in darker specimens the 
sternum is all black, except for a light margin along each side and 
an enclosed light median spot near anterior end. Annuli on legs usually 
not distinct. Abdomen with typical pattern above, though this is some- 
what obscured on dark specimens; sides speckled; venter pale on sides, 
broad median area dusky black (darker than on any other species). 

Structure in general typical. Chelicerae with three teeth on hind mar- 
gin of fang groove—occasionally four. Opening of epigynum a smooth 
oval. Palpus with a short, pointed embolus; conductor with a long 
truncate process. Size extremely variable, especially in the females. 


Measurements: 
o's (extremes) Qs (extremes) 
RMU ha boca nuns Scere 8.80-13.00 mm. 6.70-17.00 mm. 
Carapace: 
SE oki c aesig ad ea wens 4.10— 6.40 3:30— 7.00 
Width.. ee svseness Se Gee 2:30— 4.60 
Tibia—patella: 
SESE 3.70— 8.00 
EV... alee 6:00— 9.00 4.10- 8.35 


Type locality: Pennsylvania. 


Known Localities: 


70.44 9—Bethel, Maine. (U. U.) 

70.41 «—New Bedford, Massachusetts. (U. U.) 

71.41 9—Providence, Rhode Island. (U. U.) 

74.41 o's, 9s—Ramsey, New Jersey; W. J. Gertsch, August 26, 1934. (A. M., 
U.U 


76.42 9s—Ithaca, New York. (U. U.) 

77.39 9—Hagerstown, Maryland. (U. U.) 

78.37 #—Mt. Vernon, Virginia; Wilton Ivie, August 20, 1933. (U. U.) 

79.40 9s—Pittsburg, Pennsylvania, R. V. Chamberlin; September, 1936. 
U. U.) 


(U. U. 
82.41 o's, 9s—Put-in-Bay, South Bass Island, Ohio; Wilton Ivie, August 
17, 1935. (U. U.) 
85.38 2 o's, 2 9s—New Albany, Indiana. (U. U.) 
83.35 o’—Knoxville, Tennessee; A. C. Cole, September 4, 1938. (U. U.) 
86.39 9—4 mi. E. Putnamville, Indiana; Wilton Ivie, August 21, 1935. 
(U. U.) 
87.39 #—8 mi. E. Marshall, Illinois; Wilton Ivie, August 21, 1933. (U. U.) 
88.41 9s—Ottowa, Illinois; R. V. Chamberlin, September 16, 1936. (U. U.) 
90.42 4 o's, 2 9s—Plattsville, Wisconsin. (U. U.) 
96.41 or Nebraska; R. V. Chamberlin, September 17, 1936. 
‘Seed 


116.44 o's, i> eaheiet Idaho; Wilton Ivie, August 28, 1940. (U. U.) 
122.47 —Olympia and Seattle, Washington. (Exline). 
123.43 9—Roseburg, Oregon; Chamberlin and Ivie, September 9, 1935. 
(U. U.) 
29s—Mississippi. (U. U.) 
o'—Arkansas. (U. U.) 
—Illinois (Keyserling. Type locality of americana). 
d's, 9s—Ohio, (Seyler.) 


This species is commonly found close to or in buildings. 
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Agelenopsis potteri (Blackwell) 
(Figs. 3, 17, 42) 
Agelena potteri Blackwall, 1846, Ann. & Mag. Nat. Hist., (1) 17: 48. 
Agelenopsis albipilis Giebel, 1869, Zeitschr. Ges. Naturw., 33: 250. 
io“ naevia (in part), Emerton, 1889, Trans. Conn. Acad. Sci., 8: 197, Pl. 8, 
> ag, Th. 
Agelena naevia (in part), Emerton, 1902, Common Spiders, p. 92. 
A gelena naevia (in part), Banks, 1910, Bull. U. S. Nat. Mus., No. 72: 16. 
Agalena naevia Walck. and Bosc., Emerton, 1894, Trans. Conn. Acad. Sci., 9: 412. 
Agelena naevia (in part), Petrunkevitch, 1911, Catalogue Amer. Spiders, pp. 528. 
Agelena naevia (in part), Comstock, 1912, Spider Book, p. 586, f. 665. 
Agelenopsis potteri, Chamberlin and Ivie, 1935, Bull. Univ. Utah, 26 (4): 31 (Biol. 
ser. 2(8): 31). 
Agelena potteri, Comstock (Gertsch), 1940, Spider Book, 2nd Ed., p. 602, f. 665. 
Agelena potteri, Exline, 1938, Univ. Wash. Publ. Biol., 9: 30, f. 42. 


Color essentially typical. Sternum yellowish or brown, marked with 
a dusky or black V-shaped mark, the posterior tip of which is a deep 
black. Annuli of legs less distinct than usual. Abdomen with the 
usual pattern above, but with the light markings restricted or absent, 
especially posteriorly. Sides pale with distinct dark spots. Venter with 
sides pale, the median area dusky brown, set off with heavy black lines. 

Structure for the most part typical. Chelicerae with three teeth on 
hind margin of fang groove. Opening of epigynum is a simple transverse 
oval. Palpus with a wide embolus, which narrows abruptly at distal end 
into a slender hooked tip. Size extremely variable. 


Measurements: 


o's (extremes) Qs (extremes) 

Length. ‘ . 7.30-12.70 mm. 6.70-16.00 mm. 
Carapace: 

Length... .. 3.70- 6.00 3.20- 7.20 

Width. 2.65- 4.30 2.10— 5.10 
Tibia-—patella: 

Rec ef . 4.85- 7.90 3.30— 8.00 

IV . 5.15- 8.20 3.70- 8.50 


Type locality: Montreal, Canada. 


Known localities: 
65.44 «| 9—Digby, Nova Scotia. (U. U.) 
70.43 7, 2 9s—Wells, Maine; Wilton Ivie; August 12, 1933. (U. U.) 
70.42—Salem, Peabody, Massachusetts. (Emerton). 
71.42 9—Chelmsford, Massachusetts. (U. U.) 
71.44 o&' Q9—Franconia, New Hampshire. (U. U.) 
73.45—Montreal, Canada (Type locality). 
95.43 o 9—Okoboji, Iowa. (U. U.) 
96.46: o's, 9s—Fargo, North Dakota. (U. U.) 
116.46 o's, 9s—Kamiah, Idaho; Wilton Ivie, August 24, 1940. (U. U.) 
122.47—Olympia, Washington. (Exline). 
2 9s—Everett, Washington; Chamberlin and Ivie, September 16, 
1935. (U. U.) 
122.48 o's, 9s—Blaine, Washington; Chamberlin and Ivie, September 11, 
1935. (U. U.) 
124.40 & 9—Mendocino, California. (U. U.) 


Like pennsylvanica, this species is commonly found near buildings. 
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Agelenopsis kastoni Chamberlin and Ivie, new species 
(Figs. 2, 18, 35) 

Color in general typical. Carapace distinctly marked. Sternum 
dusky brown, with a narrow, diffuse, light orange, median area on 
anterior two-thirds. Legs light brown, with faint dusky annuli and 
other markings. Abdomen with typical color pattern above, but more 
dull than usual; sides pale gray with dark freckles; venter with the 
median area set off by the usual dark lines, and with the enclosed area 
lightly shaded. 

Structure typical. Chelicerae with three teeth on hind margin of 
fang groove. Leg spines typical. Epigynum with a simple oval opening, 
closely resembling that of potteri. The male palpus shows close relation- 
ship to that of potteri, but has a longer and more slender embolus. Size 
small. 


Measurements: 


i Holotype 9 Allotype 

Length. 7.00 mm. 8.50 mm. 
Carapace: 

Length. 3.40 3.70 

Width. 2.00 2.45 
Tibia—patella: 

I. 4.50 3.75 

IV ' ones caveats 4.65 4.10 


Type locality: W 72° 31’: N 41° 28’, Haddam, Connecticut; male 
holotype, female allotype; B. J. Kaston, May 27, 1935. (A. M.) 


Agelenopsis oklahoma (Gertsch) 
(Figs. 7, 19, 37) 
Agelena oklahoma Gertsch, 1936, Amer. Mus. Novitates, No. 852: 12, ff. 4-5. 


Color typical. Sternum dark on sides, yellowish along center, the 
two colors in rather sharp contrast. Markings and annuli on legs faint. 
Abdomen with typical pattern above; sides spotted; venter with distinct 
dark lines, median area only slightly or not at all shaded. 

Structure essentially typical. Hind margin of fang groove of cheli- 
cerae bearing 3 or 4 teeth—usually 3 in the female, 4 in the male. 
Epigynum with the opening wide transversely, narrow longitudinally. 
Palpus with the conductor long, pointed at tip; embolus very long, 
making two complete coils, and tapering to a slender point at tip. 
Size medium. 


Measurements: 


Male Female 
Length.... oe a ss tce 0 one «0 Re IS 12.00 mm. 
Carapace: 
Length.. Bare elec eae es 4.70 4.70 
Ween cir sasicc SAey wie wee acca oes ane 3.33 


Tibia-patella: 
I. , Sa Faded bc uaeenee cen ee 4.70 
Be Sives dvedend rs ack Secs say eeceieeatee 5.70 5.35 
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Type locality: W 97° 4’: N 36° 7’, Stillwater, Oklahoma; male holo- 
type, female allotype; Canace Smith, 1934. (A. M.) 


Known localities: 


97.36 & 9—(Type locality). 

98.38 o's, 9s—Ellsworth and Russell, Kansas; Wilton Ivie, August 23, 
1935. (U. U.) 

103.48 o' 9—Divide Co., North Dakota; Joe Davis. (Joe Davis Col- 
lection). 

107.40 «'—Hayden, Colorado; Wilton Ivie, August 24, 1935. (U. U.) 

110.40 o's, 9s—Duchesne, Utah; Wilton Ivie, August 25, 1935. (U. U.) 


Agelenopsis longistylus (Banks) 
(Figs. 10, 20, 33) 
Agelena longistylus Banks, 1901, Proc. Acad. Philadelphia, p. 576. 
Agelena longistylus Banks, 1910, Bull. U. S. Nat. Mus., No. 72: 16. 
Agelena longistylus, Petrunkevitch, 1911, Catalogue Amer. Spiders, p. 528. 
Agelena (Agelena) longistylus, Chamberlin and Gertsch, 1929, Pomona College J. 
Ent. & Zool., 21: 105, 106. 


Color: Dusky bands on carapace distinct. Sternum black on the 
sides, the median area yellowish, the two contrasting sharply. Legs 
yellowish basally, becoming orange brown distally; marked with dusky 
spots and streaks on the femur, and two more or less distinct broad 
annuli on each tibia. Abdomen with distinct pattern above: median 
band brownish gray, darker basally, bordered on each side by a narrow 
light gray band, which becomes broken into oblique spots on posterior 
half; on each side of this is a blackish longitudinal band. Sides pale 
gray, speckled with black. Venter pale gray with two blackish longi- 
tudinal bands, the area between them pale. Color otherwise typical. 

Structure typical, except: Chelicerae with only two teeth on hind 
margin of fang groove; epigynum with a bilobed process on anterior 
rim; male palpus with a long slender embolus, which makes nearly 
two complete turns; tip clavate. Size small. 


Measurements: 
a 9 
Length.. . 6.50 mm. 6.35-7.70 mm. 
Carapace: 
Length. 3.00 2.80-3.50 
Wiatn........ ; 2.00 1.85-2.35 
Tibia-patella: 
; ; . 3.50 2.70-3.20 
Ie Sec escadhwakoiwaneae 3.70 3.20-3.85 
Type locality: White Mountains, New Mexico; C. H. T. Townsend; 


male holotype. 


Known localities: 
105.33 o'—(Type locality). 
105.32 o& 9—Camp May White, New Mexico; Stanley Mulaik, August 26, 
1934. (U. U.) 
105.35 2 9s—10 mi. So. Santa Fe, New Mexico; Wilton Ivie, September 5, 
1933. (U. U.) 
102.35 9—Adrian, Texas; Wilton Ivie, September 4, 1933. (U. U.) 


ES 
SS 
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Agelenopsis emertoni Chamberlin and Ivie 
(Figs. 5, 28, 30) 
Agige. one (in part), Emerton, 1889, Trans. Conn. Acad. Sci., 8: 197, Pl. 8, 
. le, 
Agelenopsis emertoni Chamberlin and Ivie, 1935, Bull. Univ. Utah, 26(4): 33, 
Biol. ser. 2(8): 33, Pl. 14, f. 110. 
Agelenopsis emertoni, Seyler, 1941, Ohio Jour. Sci., 41: 51-69, figs. 

Color, in general, similar to that of potteri. Dark bands on carapace 
often faded. Sternum with a dark V-shaped mark as in pofteri, but the 
posterior tip is usually not deep black; often the entire sternum is pale, 
except for a dusky posterior tip. Markings on legs moderately distinct. 
Abdomen dark above, pattern usually obscure; sides freckled; venter 
with usual dark median area, but not as dark as in potteri. 

Structure essentially typical. Head shorter than usual. Chelicerae 
with 3 or 4 teeth on hind margin of fang groove. Epigynum similar in 
outline to that of potteri, but smaller and not so deep; front margin 
slightly bilobate, and sides of posterior sclerite more completely fused 
with the lateral integument. Palpus with a long embolus, of rather 
uniform thickness throughout; conductor large, with a long blunt tip. 
Size variable from small to large. 


Measurements: 
o's (extremes) Qs (extremes) 
Length... 8.60-11.70 mm. 7.30-15.30 mm. 
Carapace: 
Length.. ... 3.70- 5.50 3.30- 5.70 
Width...... , ...... 3.00 3.70 2.30— 4.30 
pene 
stcgsacend o.9's1 a 3.65- 6.70 
Ww 6.30- 6.90 4.10- 7.30 


Type locality: W 97° 28’: N 31° 4’, Belton, Texas; male holotype, 
female allotype, two male paratypes; Waco, Texas, male paratype; 
Wilton Ivie, September 1, 1933. 


Known localities: 


71.41 #—Providence, Rhode Island. (Emerton). 
74.41 o's, Qs—Ramsey, New Jersey: W. J. Gertsch, September 20, 1934. 
(A. M., U. U.) 


77.37 9—So. St. Petersburg, Virginia; W. Ivie, August 21, 1933. (U. U.) 
77.38 9—Fredricksburg, Virginia; W. Ivie, August 21, 1933. (U. U.) 
78.35 o&, 9—Raleigh, North Carolina. (U. U.) 
81.28 «—Sanford, Florida. (U. U.) 
85.32 2 9s—Auburn, Alabama. (U. U.) 
91.36 9s—Imboden, Arkansas. (U. U.) 
97.31 4 o's, 9—(Type locality). 
98.33 o'\—Wichita Falls, Texas; Wilton Ivie, September 3, 1933; paratype. 
(U. U.) 
o's, 9?s—Ohio (Seyler). 


Agelenopsis actuosa (Gertsch and Ivie) 
(Figs. 4, 29, 34) 
Agelena actuosa Gertsch and Ivie, 1936, Amer. Mus. Novitates, No. 858: 22, ff 


Agelena harrisoni Exline (nomen nudum), 1937, Univ. Wash. Publ., Theses Series, 
2: 717. 


Agelena arctuosa (sic), Exline, 1938, Univ. Wash. Publ. Biol., 9: 31, ff. 38, 43, 44. 








594 Annals Entomological Society of America [Vol. XXXIV, 


Color similar to that of darker specimens of spatula. 

Structure essentially typical. Chelicerae with three teeth on hind 
margin of fang groove. Distal pair of spines on underside of tibiae I 
and II frequently absent. Epigynum a simple transverse cavity; 
anterior margin smooth. Male palpus with a moderately long, stout 
embolus, which is broadly truncate at the tip. 


Measurements: 


Co 9 

Length. .10.70 mm. 12.00 mm. 
Carapace: 

Length. 5.30 5.00 

Width. te 3.60 3.40 
Tibia-patella: 

I. 6.70 5.40 

IV.. 7.00 6.00 


Type locality: W 123° 59’: N 45° 32’, Cape Meares, Oregon; male 

holotype; R. W. Macy, August 22, 1931. (A. M.) 

Known localities: 

81.42 2 ®s—St. Thomas, Ontario; paratypes; Lorne E. James, autumn, 
1929; (A. M.) 

22.47—Olympia, Seattle, and Oak Harbor, Washington. (Exline). 

23.48 3 o’s, 9s—West side Saanich Inlet and Sidney, Vancouver Island, 
British Columbia; Chamberlin and Ivie, September 16, 1935. 
ie. Gs) 

123.45 o'\—(Type locality). 

123.44 ”#—Corvallis, Oregon; paratype; J. Schuh, August 16, 1934. (U. U.) 


1 
1 


Agelenopsis aperta (Gertsch) 
(Figs. 8, 13, 21, 31) 
Agelena aperta Gertsch, 1934, Amer. Mus. Novitates, No. 726: 25, f. 10. 
Agelena naevia, Chamberlin, 1924, Proc. Calif. Acad. Sci., (4)12: 670. 
Agelena naevia, Chamberlin and Woodbury, 1929, Proc. Biol. Soc. Wash., 42: 137. 
Agelenopsis apertus, Gertsch, 1939, Contrib. Baylor Univ. Mus., No. 24: 25 (In 
part). 

Color essentially typical. Border on edge of carapace often faded or 
absent. Sternum light dusky, except for a small irregular, median, 
yellowish mark; the dusky area finely specked with black. Annuli on 
legs fairly distinct, especially those at distal end of tibiae and metatarsi. 
Abdomen with distinct typical pattern above; sides speckled; venter 
pale, without distinct median mark in adults. 

Structure typical for the most part. Chelicerae with three teeth 
(rarely 4) on hind margin of fang groove. Metatarsus III with a median 
basal spine above, and tibia II with the middle ventral spine on anterior 
side usually present. The epigynum with a simple transverse opening, 
the anterior edge very slightly bilobate. Male palpus with a long, heavy 
embolus, with a distinctive tip, as shown in the figure. 


Measurements: 
co 9 
Length... 14.00 mm. 15.40 mm. 
Carapace: 
Length... Es 7.80 7.00 
WAGtH....55s 5.00 4.80 


Tibia-patella: 
Rr ee 5 9.85 7 
av... : ; she 9.85 8.10 
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Type locality: W 105° 8’: N 40° 4’, Valmont, Colorado; Male holo- 
type, female allotype, male and female paratypes; F. E. Lutz, July 
27, 1908. 

Known localities: 

105.40 o's, 9s—(Type locality); Boulder, Colorado; Cockerell; paratypes. 

110.32 9s—Tucson, Arizona; Steckler, August, 1935. (A. M., U. U.) 

110.44 «@—Grand Canyon, Yellowstone Park, Wyoming; July 7, 1926. (U. U.) 

111.33 Imm.—Junction Mesa and Salt Rivers, Arizona; Wilton Ivie, April 
9, 1935. (U. U.) 

111.36 9--Houserock, Arizona; Wilton Ivie, June 15, 1934. (U. U.) 

111.40 o's, 9s—Salt Lake City, Utah, and vicinity. (U. U., A. M.) 

112.37 o's, 9s—Zion Park, Utah. (A. M., U. U.) 

113.37 Imm.—Motauqua, Utah; Wilton Ivie, April 17, 1932. (U. U.) 

113.39 #@—Trout Creek, Utah; Harold Stafford, July 25, 1933 (U. U.) 

117.32 2 o's, 9s—San Diego, California. (U. U.) 

117.33 o's, 9s—Laguna Beach, California; Wilton Ivie, July, 1931. (U. U.) 

117.35 9—West side Owens Lake, California; Wilton Ivie, August 6, 1931. 
(U. U.) 

118.33 Imm.—San Pedro, Cailfornia; Chamberlin and Ivie, July 22, 1931. 


118.37 2 9s—Big Pine, California; Wilton Ivie, August 8, 1931. (U. U.) 
122.37 «—Stanford ,California. (U. U.) 
Found in open dry areas, under rocks, in cracks in the ground, etc. 
Usually mature in July. 


Agelenopsis aperta guttata Chamberlin and Ivie, new variety 
(Fig. 22) 
Agelena aperta Gertsch (in part), 1934, American Mus. Novitates, No. 726: 25. 
Agelenopsis apertus, Gertsch, 1939, Contrib. Baylor Univ. Mus., No. 24: 25. 
Agelenopsis apertus, Gertsch, 1940, Amer. Mus. Novitates, No. 1059: 1. 


{ (U. U.) 

| 118.34 o's, 9s—Los Angeles, California. (A. M., U. U.) 
' 

i 


This variety differs from aperta sens. str. in that the color is darker, 
the legs more conspicuously banded, the sides of abdomen with larger 
spots, and a distinct dark gray median area on venter. The tip of the 
embolus of the male palpus smaller, but of the same shape. Size similar. 

Type locality: W 99° 7’ : N 29° 55’, Raven Ranch, South of Kerr- 
ville, Texas; male holoytpe, female allotype, one male and several 
female paratypes; D. & S. Mulaik, August, 1940. (U. U.) 

Known localities: 

95.30 3 as—Huntsville, Texas; D. & S. Mulaik, August 21, 1940. (U. U.) 
96.30 9—Brazos Co., Texas. (U. U.) 
97.30 ~—Bastrop, Texas; D. & S. Mulaik, August 20, 1940. (U. U.) 
o’'—Austin, Texas; Wilton Ivie, Septmeber 1, 1933. (U. U.) 
9 —Georgetown, Texas; Wilton Ivie, September 2, 1933. (U. U.) 
—Austin, Texas; September, 1909, Petrunkevitch. (Gertsch). 
97.31 9s—Belton, Texas; Wilton Ivie; September 2, 1933. (U. U.) 
98.21 Imm.—South of Valles, Mexico; L. I. Davis, April 17, 1938. (A. M.) 
98.26 9—Edinburg, Texas; D. & S. Mulaik, September 10, 1940. (U. U.) 
98.34 9—Electra, Texas; Wilton Ivie, September 4, 1933. (U. U.) 
99.29 2 o's, 9—(Type locality). 
9 —Bandera Co.; D. & S. Mulaik, August 1, 1940. (U. U.) 
99.30 2 o's, 2 9s—Kerrville, Texas; D. & S. Mulaik, July ,1940. (U. U.) 
100.25 9—Monterrey, Mexico; L. I. Davis, June 10, 1936. (A. M.) 
100.29 2 9s—Montell, Texas; D. & S. Mulaik, September 12, 1940 (U. U.) 
@—Rock Springs, Texas; D. & S. Mulaik, September 12, 1940. (U. U.) 
103.25 9—Lerdo, Mexico; lL. I. Davis, July 4, 1936. (A. M.) 
110.31 9—Greaterville, Arizona; D. & S. Mulaik, December 29, 1940. (U. U.) 
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Agelenopsis spatula Chamberlin and Ivie 
(Figs. 6, 26, 32 


Agelenopsis spatula Chamberlin and Ivie, 1935, Bull. Univ. Utah, 26(4): 32, Biol. 
Series 2(8): 32, f. 109. 


Color for the most part typical. Markings on carapace distinct. 
Sternum with a more or less V-shaped dusky mark, darker at posterior 
tip (faded or absent in light specimens). Gray annuli on legs moderately 
distinct. Pattern on dorsum of abdomen typical, usually distinct. 
Median area of venter typical in dark specimens, faded in lighter 
specimens. 

Structure in general typical. Chelicerae ordinarily with three teeth 
on hind margin of fang groove, occasionally four. Epigynum a deep 
transverse depression; anterior rim very slightly bilobate. Palpus with a 
long stout embolus, which bears on the tip a large spoon-shaped 
structure. 


Measurements: 
a ? 

Length..... .13.0 mm. 13.5 mm. 
Carapace: 

DONO... 555.56 . 6.2 5.7 

Wiaan....... . 4.0 3.9 
Tibia-patella: 

Reese rusk wtlakh a ites 7 6.8 

eases s+, BO ee 


Type locality: W 98° 27’ : N 33° 53’, Wichita Falls, Texas; male 
holotype, female allotype, female paratype; Wilton Ivie, September 3, 
1933. (U.U.) 

Known localities: 


98.33 oc, 2 9s—(Type locality). 

98.38 o's, 9s—Ellsworth, Kansas; Wilton Ivie, August 23, 1935. (U. U.) 

103.35 o@, 3 9s—Tucumcari, New Mexico; Wilton Ivie, September 4, 1933. 

105.35 9s—10 mi. So. Sante Fe, New Mexico; Wilton Ivie, September 5, 
1933. (U. U.) 


Agelenopsis aleenae Chamberlin and Ivie 
(Figs. 27, 41) 

A gelenopsis aleenae Chamberlin and Ivie, 1935, Bull. Univ, Utah, 26(4): 33, Biol. 

Series 2(8): 33, f. 111. 

Color evidently typical, although in the type it is somewhat lighter 
than usual. 

Structure in general typical. Fang groove of chelicerae with three 
teeth on hind margin. Embolus short and thick, with a large spatulate 
apical sclerite. 


Measurements: 
& Holotype 

Length.. 9.70 mm. 
Carapace: 

Length. 4.00 

Width....... . 2.70 
Tibia-patella: 

IV 5.70 
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Type locality: W 107° 5’ : N 35° 0', Suwanee (Correo), New Mexico; 
Aleen Ivie, September 6, 1933. (U. U.). Found under a rock on a dry 
hillside. 

Known only from the male holotype. 


Agelenopsis naevia (Walckenaer) 
(Figs. 9, 25, 36) 


A gelena naevia Walckenaer, 1805, Tabl. Aran., p. 51. 

Agelena naevia Walckenaer, 1837, Hist. Nat. Ins. Apt., 2: 24. 

Agelena naevia ? Bosc., Hentz, 1847, J. B9ston Soc. Nat. Hist., 5: 465, Pl. 30, ff. 1, la. 
Reprint, 1875: Spiders U. S., p. 102, Pl. 12, ff. 1, la. 

Agelena hentzi Becker, 1879, Ann. Soc. Ent. Belg., 22: 81, Pl. 2, ff. 1-4. 

Agalena naevia (in part), Emerton, 1889, Trans. Conn. Acad. Sci., 8: 197, Pl. 8, 
ff. lb, 1L, Im. In. 

Agalena naevia, Emerton, 1894, Trans. Conn. Acad. Sci., 9: 412 (in part). 

A gelena naevia (in part), Banks, 1910, Proc. U. S. Nat. Mus., No. 72: 16. 

Agelena naevia, Petrunkevitch, 1911, ‘Cat. Amer. Spid., p. a 

Agelena naevia, Comstock, 1912, Spider Book, p. 586. (In p rt). 

ae nae Becker (=A. naevia), Banks, 1913, Proc. haa. Philadelphia, p. 182, 


Agelena naevia, Petrunkevitch, 1925, J. Morph. & Phys., 40: 559-573, Fig. A, Pl. 1. 
ff. 3, 4. (In part). 

Agelena naevia, Chamberlin and Gertsch, 1929, Pomona College J. Ent. & Zool., 
21: 105 


A gelena naevia, Chamberlin and Ivie, 1935, Bull. Univ. Utah, 26(4): 31, Biol. Series 
2(8): 31. 


Agelena naevia, Comstock (Gertsch), 1940, Spider Book, 2nd Ed., P. 601. 
Agelenopsis naevia, Seyler, 1941, Ohio Jour. Sci., 41: 51-69, fig. 5 


The species referred to in the following list are uncertain, and an 
examination of the specimens will be necessary to place them properly. 
Most of them probably are not naevia. 


Agalena naevia Bosc., Banks, 1892, Proc. Acad. Philadelphia, p. 27. 
A galena naevia Hentz, Banks, 1894, Ent. News, p. 205. 

Agalena naevia Hentz, Banks, 1899, Proc. Ent. Soc. Wash., 4: 189. 
Agalena naevia Hentz, Banks, 1900, Proc. Acad. Philadelphia, p. 532. 
A galena naevia Hentz, Banks, 1901, Ibid., p. 576. 

Agalena naevia Hentz, Banks, 1902, Proc. U. S. Nat. Mus., 25: 213. 
Agalena naevia Hentz, Banks, 1904, Proc. Acad. Phila., p. 124. 
Agalena naevia Hentz, Banks, 1907, Rep. Indiana St. Geol., p. 737. 
Agelena naevia Hentz, Banks, 1911, Proc. Acad. Phila., p. 443. 


Color somewhat darker than usual. Carapace with distinct black 
bands; marginal lines faded or absent. Chelicerae dark brown, lighter 
along front side of fang groove. Sternum brown, often without distinct 
lighter markings, but usually with a small light median mark on anterior 
part. Legs brown; annulate bands broad and usually distinct. Abdo- 
men dark gray above, with a brown median band extending the full 
length, bordered on each side with a pale line, which is broken on 
posterior part. (Dorsal abdominal markings sometimes obscure). Sides 
of abdomen paler gray, with dark gray specks. Broad median area of 
venter typical to dark gray. 

Structure essentially typical. Posterior eyes a full diameter apart. 
Chelicerae stout; hind margin of fang groove usually bearing four teeth, 
but often only three. Legs long and stout. Epigynum with a large lobe 
on anterior margin, usually slightly notched in the middle. Male palpus 
with a long, moderately slender embolus, which tapers to a narrow tip. 
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Measurements: 
ow 9 

Length.... 17.25 mm. 17.35 mm. 
Carapace: 

Length... 8.00 8.00 

Wiatn........ 5.35 5.40 
Tibia-patella: 

ee 12.30 10.30 
RY xs 11.75 10.30 


Type locality: Georgia. 


Known localities: 
70.42—Salem, Massachusetts. (Emerton). 
70.43 3 9s—Wells, Maine; Wilton Ivie, August 12, 1933. (U. U.) 
70.44 ~—Bethel, Maine. (U. U.) 
71.42—Boston, Massachusetts. (Emerton). 
73.41 #, 9—Norwalk, Connecticut; Wilton Ivie, August 17, 1933. (U. U.) 
77.37 2 9s—So. St. Petersburg, Virginia; Wilton Ivie, August 21, 1933. 
(U. U.) 
77.38 o, 2 9s—Fredericksburg, Virginia; Wilton Ivie, August 21, 1933. 
(. ©.) 
Qs—Mt. Vernon, Virginia; W. Ivie, August 20, 1933. (U. U.) 
77.39 #—Hagerstown, Maryland. (U. U.) 
78.38 9—Amissville, Virginia; R. V. Chamberlin, August 18, 1939. (U. U.) 
79.34 9—Cheraw, South Carolina; Wilton Ivie, August 22, 1933. (U. U.) 
80.26 9s—Lake Worth, Florida; Wilton Ivie, August 24, 1933. (U. U.) 
81.29 9—Ocala Forest, Florida; Wilton Ivie, June 14, 1935. (U. U.) 
82.28 o&', 9s—Tampa, Florida; Wiltor Ivie, August 26, 1933. (U. U.) 
82.29 «—High Springs, Florida; Wilton Ivie, August 27, 1933. 
9—Welliston, Florida; Wilton Ivie, August 27, 1933. (U. U.) 
82.32 9—Oakpark, Georgia; Wilton Ivie; August 23, 1933. (U. U.) 
82.35 co, 9—Sprucepine, North Carolina. (U. U.) 
82.36 9—Kingsport, North Carolina; R. V. Chamberlin, August 20, 1939. 
(U. U.) 
82.39 o&, 9—Rockbridge, Ohio; Wilton Ivie, August 10, 1935. (U. U.) 
84.35 2 9s—Kingston, Tennessee; Wilton Ivie, July 12, 1933. (U. U.) 
9—Rockwood, Tennessee; Wilton Ivie, July 15, 1933. (U. U.) 
84.36 —Burrville, Tennessee; August 14, 1938. (U. U.) 
85.30 @—Mariana, Florida; Wilton Ivie, August 27, 1933. (U. U.) 
86.39 o, 9s—4 mi. E. Putnamville, Indiana; Wilton Ivie, August 21, 1935. 
(U. U.) 
90.29 9—New Orleans, Louisiana. (Becker). (Type locality of A. hentzi 
Becker). 
90.32 9—5 mi. E. Jackson, Mississippi; D. & S. Mulaik, August 26, 1940. 
90.38 9s—14 mi. E. Wright City, Missouri; Wilton Ivie, July 22, 1935. 
(U. U.) 
91.36 9s—Imboden, Arkansas. (U. U.) 
93.33 o’, 9—Hope, Arkansas. (U. U.) 
94.30 9—7 mi. E. Livingston, Texas; D. & S. Mulaik, August 21, 1940. 
(U. U.) 
94.31 9—8 mi. No. Lufkin, Texas; D. & S. Mulaik, August 22, 1940. (U. U.) 
94.32 9—7 mi. NE. Henderson, Texas; D. & S. Mulaik, August 22, 1940. 
(U. U.) 
94.39 2 9s—Kansas City, Kansas. (U. U.) 
95.30 3 9s—6 mi. So. Huntsville, Texas; D. & S. Mulaik, August 21, 1940. 
(U. U.) 
96.30 9s—Hemstead, Texas; Wilton Ivie, August 31, 1933. (U. U.) 
97.30 9s—E. Bastrop, Texas; D. & S. Mulaik, August 20, 1940. (U. U.) 
97.33 2 9s—Decatur, Texas; Wilton Ivie, September 2, 1933. (U. U.) 
98.38 9—Ellsworth, Kansas; Wilton Ivie, August 23, 1935. (U. U.) 
o's, 2s—Ohio (Seyler). 
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Agelenopsis oregonensis Chamberlin and Ivie 
(Figs. 11, 24, 39) 


Agelenopsis oregonensis Chamberlin and Ivie, 1935, Bull. Univ. Utah, 26(4): 32, 
Biol. Series 2(8): 32, f. 108. 
A gelena oregonensis, Exline, 1938, Univ. Wash. Publ. Biol., 9: 29, ff. 2, 40, 41. 


Color light. Dusky markings on carapace more or less diffuse and 
faded. Chelicerae orange. Sternum light dusky brown, with a narrow, 
diffuse, median, yellowish band. Legs light brownish yellow; annulate 
markings much faded. Abdomen with typical pattern above; pale 
gray of sides extending far up onto dorsum, distinctly speckled; venter 
with the median area set off with dark gray lines, and the enclosed area 
shaded darker than the sides. 

Structure essentially typical. Chelicerae bearing three teeth on hind 
margin of fang groove. Legs moderately slender, long in males. 
Epigynum with the depression in the posterior rim small, and a pair of 
large lobes on the anterior rim. Male palpus with a broad embolus, 
tapering to a slender point; conductor short. The tip of the embolus lies 
close to, or curved in back of the basal part of the embolus. 


Measurements: 
a 9 
Length. . 9.50 mm. 10.60 mm. 
Carapace: 
Length.. . 4.60 4.30 
Width. 3.20 2.85 
Tibia-patella: 
Ra sia 6.30 4.20 
IV 6.10 4.60 


Type locality: W 122° 12’: N 45° 33’, Latourell Falls, Columbia 
River, Oregon; male holotype; R. V. Chamberlin, August 4, 1929. 
(U. U.) 


Known localities: 
121.45 9—Paratype: Hood River, Oregon; R. V. Chamberlin, August 4, 
1929. (U. U ) 
121.46—Mt. Ranier, Washington. (Exline). 
122.45 #—(Type locality). 
2 9s—10 mi. No. Vancouver, Washington; Chamberlin and Ivie, 
September 10, 1935. (U. U.) 
122.47—Seattle, Washington. (Exline). 
o', 2 9s—Olympia, Washington. (U. U.) 
122.48 9—Larabee Park, Washington; Chamberlin and Ivie, September 11, 
1935. (U. U.) 
123.43 o, 2 9s—Comstock, Oregon; Chamberlin and Ivie, September 10, 
1935. 
123.45 o’, 9—Forest Grove, Oregon; Paratypes; R. V. Chamberlin, August 
5, 1929. (A. M.) 
123.48—Friday Harbor, Washington. (Exline). 
9 —West side Saanich Inlet, Vancouver Island; Chamberlin and Ivie, 
September 14, 1935. (U. U.) 
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Agelenopsis utahana (Chamberlin and Ivie) 
(Figs. 12, 23, 38) 


Agalena naevia (in part), Emerton, 1889, Trans. Conn. Acad. Sci., 8: 197, Pl. 8, 
1j. 1k. 

Agelena naevia Hentz, Chamberlin, 1919, Ann. Ent. Soc. Amer., XII, Pl. 19, f. 7. 

Agelena utahana Chamberlin and Ivie, 1933, Bull. Univ. Utah, 23(4): 43, Biol. 
Series 2(2): 43, ff. 113-115. 

Agelena utahana, Exline, 1938, Univ. Wash. Publ. Biol., 9: 29. 

A gelenopsis utahanus, Gertsch and Jellison, 1939, Amer. Mus. Novitates, No. 
1032: 2. 

Agelenopsis utahana, Seyler, 1941, Ohio Jour. Sci., 41: 51-69, figs. 


Color: Dark bands on carapace brown; faded on head; marginal lines 
nearly absent. Sternum brownish, lighter along center, the two colors 
gradually diffusing into one another. Markings on legs normally faint. 
Abdomen dark above; median band obscure, the pale markings usually 
indistinct; sides speckled; venter with the usual dark median pattern. 

Structure essentially typical. Chelicerae with three teeth on hind 
margin of fang groove. Legs moderately slender. Epigynum resembles 
that of oregonensis, except that the lobes on the anterior rim are usually 
shorter and with their points farther apart. Palpus with a moderately 
short embolus, tapering to a narrow point at tip. The tip of the embolus 
lies ventrad away from the base of the embolus; this will help to dis- 
tinguish it from oregonensis. Size small to medium. 


Measurements: 
a 9 

Length... . . 7.70 mm. 11.20 mm. 
Carapace: 

Length.... Pin . 4,00 4.30 

Width.. 2.90 3.10 
Tibia-patella: 

ere ie eh ite 5.60 4.50 

Vv .. baie Men tichs ; 5.60 5.00 


Type locality: W 113° 10’ : N 41° 57’, Clear Creek, Raft River Mts., 
Utah; Male holotype, female allotype, female paratype; Wilton Ivie, 
September 4, 1932. (U. U.) 

Known localities: 

70.42 9—Salem, Massachusetts. (Emerton). 

70.43 3 o's, 3 9s—Wells, Maine; Wilton Ivie, August 12, 1933. (U. U.) 

71.41 9—Providence, Rhode Island. es 

71.44 2 o's, 2 9 s—Franconia, New Hampshire. (U. U.) 

72.42 o'—Jaffrey, New Hampshire. oe 

73.44 @—Mt. Marcy, New York. (U. 

82.35 9—Sprucepine, North Carolina. Ww. ws) 

97.50 o'—Kettle Rapids, Manitoba; July 15, 1917. (U. U.) 

108.39. Imm.—Loma, Colorado; Dick Cottam, June 25, 1938. (U. U.) 

109.38 Imm.—LaSal Mts., Utah; Dick Cottam, June 22, 1938. (U. U.) 

110.43 Imm.—10 mi. no. Jackson, Wyoming; Wilton Ivie, July 7, 1935. (U.U.) 

111.38 7?—Fish Lake, Utah; Wilton Ivie, August, 1934. (U. U.) 

111.40 &s, 9s—Paratypes. Wasatch Mts., vicinity Salt Lake City, Utah. 
(OU. 0.) 


111.42 #7, 9s—Paratypes. Fishaven, Idaho. (U. U.) 
111.45 9—Gallatin Gateway, Montana; R. V. Chamberlin, August 14, 1929. 


(U. U.) 
112.46 2 9s—Blossburg, Montana; R. V. Chamberlin; Aug. 13, 1929. (U.U.) 
113.41 o&, 9—(Type locality). 
114.46 9—Ravalli Co., Montana; W. L. Jellison, June 6, 1931. (A. M.) 


2 errr rene 
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114.47 9—Flathead Lake, Montana; W. L. Jellison, Sept. 2, 1934. (A. M.) 
115.43 Imm.—Boise River, Idaho (at North Fork); Wilton Ivie, June 11, 
1931. (U. U.) 

115.46 o’, 9s—Kooskia, Idaho; Wilton Ivie, August 22, 1940. (U. U.) 
116.43 9—Notus, Idaho; Wilton Ivie, August 25, 19382. (U. U.) 
116.46 #, 9s—Lawyer Creek, Idaho; Wilton Ivie, August 24, 1940. (U. U.) 
122.47—Everett, Seattle and Olympia, Washington. (Exline). 
123.47—Friday Harbor, Washington. (Exline). 
152.57 #'—Kadiak, Alaska. (U. U.) 

—New Jersey. (Exline.) 

o's 9s—Ohio. (Seyler.) 

This species is found in wooded areas, with its webs on plants, in old 
stumps, or among vegetation or debris on the ground. It usually 
matures in August and September. It can be readily distinguished from 
oregonensis by the darker color of the abdomen, and by differences in 
the palpus and epigynum. 


Subgenus Barronopsis Chamberlin and Ivie, new 


Palpus with a sharply pointed median apophysis; meso-ventral 
process well developed; conductor short, with tip notched; embolus 
tightly coiled, at right angles to cymbium. Epigynum lacks the depres- 
sion and cavities in back of the posterior sclerite, this being thin, and flat 
behind; spermathecum simple, pouch-shaped; the fertilization duct 
makes more than two complete coils around the neck of the bursa. 


Type species: A gelenopsis barrowsi (Gertsch). 
Only two species are known in this subgenus. 


Agelenopsis texana (Gertsch) 
(Figs. 46, 47) 
Agelena texana Gertsch, 1934, Amer. Mus. Novitates, No. 726: 24. 


Male.—Color similar to that of barrowsi. 

Structure, except for details in the palpus, similar to that of bar- 
rowsi. The more significant differences in the palpi are these: The 
meso-ventral process of the tegulum more acutely pointed in texana, as 
seen from lateral view, obliquely truncate in barrowsi. The median 
apophysis more slender and acuminate in barrowsi. The embolus with 
the large coils wider in barrowsi, with eight ridges on the outer side, while 
texana has only six. The tip of the embolus in barrowsi with both 
branches close together and joined at the tip; in texana, one point much 
shorter than the other, and separated from it at the tip. 

Hind margin of fang groove on chelicerae bears 3 or 4 teeth. Tibia- 
patella I and IV about equal in length. Size slightly larger than barrows?. 
Females unknown. 


Measurements: 
o' Holotype Males from Alabama 

Length... .. 9.30 mm. 10.00 8.50 mm. 
Carapace: 

Length.. . 5.10 4.90 4.50 

Width. . 3.45 3.30 3.00 
Tibia-patella: 

Be cas wee 5.60 4.95 4.75 

IV 5.60 4.90 4.75 





602 Annals Entomological Society of America [Vol. XXXIV, 


Type locality: W 98° 7’ : N 26° 19’, Edinburg, Texas; male holotype; 
Stanley Mulaik collector. (A. M.) 


Other locality: 
85.32 2o¢’s—Auburn, Alabama. (U. U.) 


Agelenopsis barrowsi (Gertsch) 
(Figs. 14, 15, 43-45) 
A gelena barrowsi Gertsch, 1934, Amer. Mus. Novitates, No. 726: 23, ff. 8. 9. 


Color: Carapace light yellowish, more orange on front of head, with 
the usual pair of wide dusky bands; a narrow black mark on margin 
opposite each coxa. Chelicerae reddish brown. Endites orange; labium 
dusky orange; both with pale tips. Sternum yellowish, mottled with 
gray and specked with black. Legs yellowish, specked and spotted with 
gray and black, more or less in annulate formation; the more conspic- 
uous marks consisting of a pair of black spots on top of femur at distal 
end the black distal end of the metatarsus. Abdomen marked with a 
typical pattern above; sides pale, spotted with black; the typical dark 
lines of venter are here broken up into spots; the median area shaded 
somewhat darker than the sides. 

Structure essentially typical. Height of clypeus slightly more than 
one diameter of an A. S. eye. Lower margin of fang groove usually with 
four teeth, sometimes three. Sternum nearly as wide as long. Spines 
essentially typical; distal pair of ventral spines on tibia I missing, and 
distal spine on posterior side of tibia II absent. Epigynum has a pair 
of small tooth-like processes on anterior rim. Male palpus with embolus 
tightly coiled at base, then opening out into more than two large coils, 
the tip extended distally. 

Measurements: 


oe 2 

Length. 7.80-8.00 mm. 8.00-9.00 mm. 
Carapace: 

Length.... 4.10-4.40 3.50-4.30 

Width.. 2.60-2.90 2.40-2.80 
Tibia-patella: 

ut theses 4.80-4.90 3.55-4.10 

IV. 4.80-4.90 3.75-4.40 


Type locality: aW 81° 22’ : N 26° 40’, Ft. Myers, Florida; male 
holotype, W. M. Barrows, February, 1930. (A. M.) 


Known localities: 
77.38—Washington, D. C.; December 30, 1911. (U. U.) 
78.35—Raleigh, North Carolina. (U. U.) 
81.26—(Type locality). 





Labelle, Florida; W. M. Barrows, January, 1935.. (U. U.) 

Ft. Myers, Florida; Wilton Ivie, August 26, 1933. (U. U.) 
82.28—No. Tampa, Florida; Wilton Ivie, August 26, 1933. (U. U.) 

Brooksville, Florida; W. M. Barrows, February 25, 1935. (U. U.) 
82.29—Allotype, paratypes; Gainesville, Florida; W. M. Barrows, February 


12, 1925. 


This species is commonly found with its weks in palmetto leaves. 
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Genus Calilena Chamberlin and Ivie, new 


In general characteristics, this genus closely resembles other 
groups of the Agelenae. The principle differences are to be 
found in the epigynum and palpus. 


Top of carapace, from posterior eyes to posterior declevity, about 
level. Eyes about equal. Anterior eyes less than a radius apart. Pos- 
terior median eyes a little closer to each other than to the side eyes— 
about 4 to 34 diameter apart, 24 to one diameter from the side eyes. 
Clypeus about 114 eye diameters in height. Lower margin of fang 
groove with two teeth. Labium slightly wider than long. Apical seg- 
ment of hind spinnerets 114 to 2 times as long as basal segment. Leg 
spination essentially typical. Tibia-patella [IV decidedly longer than 
tibia-pattela I. 

Palpus: The ectal side of tibia with three, more or less connected 
flattened processes. The embolus is short, and tapers to a sharp point; 
rises on the mesal side of the bulb. The tip of the embolus is enclosed 
in a short conductor. On the posterior side of the conductor, and part 
of it, is a leaf-shaped process, extending ectad to a point. The median 
process lies close to the tegulum, and is somewhat scoop-shaped. 

Epigynum: The opening varies from a large transverse oval to a 
small, divided cavity. Anterior rim extends posteriorly in a long 
slender process (the “‘stylus’”). The opening separated by varying 
distances from the genital furrow by the posterior median sclerite (the 
“median plate’’); this plate contains a pair of small cavities near the 
posterior border, one on each side. With well developed posterior lateral 
sclerites. 

The species of this genus show but slight variation in color. The 
carapace and abdomen are marked above with the typical Agelena 
pattern. The brownish median band of the abdomen, usually encloses 
a distinct blackish lanceolate mark on the basal part, this set off with a 
light band on each side; the posterior part of a herring-bone design. 
The sternum is typically dark on the sides, with a light median area, 
which is diffuse or irregular along the sides. Legs yellowish to light 
brown, with more or less distinct annuli of dusky gray or black. Sides 
of abdomen gray, speckled with darker gray; venter mottled and 
specked with darker gray. 

Genotype: Calilena saylori, new species. 

These spiders characteristically live on the ground, under 
rocks, legs, leaves, etc. They build a typical funnel-shaped web. 
Most of them mature in the autumn (usually about September), 


although adult females may be found throughout the greater 
part of the year. 


Calilena magna Chamberlin and Ivie, new species 
(Fig. 48) 


Color and structure essentially typical. The legs distinctly annulate. 
Size large. 
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Measurements: 
9 holotype 

Length. .13.00 mm. 
Carapace: 

Length. 6.80 

Width. . 4.30 
Tibia-patella: 

I. 5.40 

IV. 6.60 


Type locality: 122.37, San Francisco, California; holotype. (A. M.) 


Calilena absoluta (Gertsch) 
(Fig. 80) 
Agelana absoluta Gertsch, 1936, Amer. Mus. Novitates, No. 853: 13, f. 6. 
Color and structure essentially typical, except for the epigynum, 
which is similar to that of magna, but smaller and with a heavier stylus, 
which is notched at the tip. 


Measurements: 
Female holotype 


Length.. 10.65 mm. 
Carapace: 
Length. 5.00 
Width. 3.06 


Type locality: aW 118° 15’, Los Angeles, California; female holotype; 
G. Grant, November-December, 1937. (A. M.) 


Other locality: 
117.34 9 Friant, California; R. V. Chamberlin, March 19, 1913. 


Calilena adna Chamberlin and Ivie, new speces 
(Fig. 82) 


Color, structure, and size similar to that of absoluta. The epigynum 
also similar, except the stylus, which is slender and sharply pointed. 


Measurements: 
9 holotype 

Length.. . 9.30 mm. 
Carapace: 

Length. . 4.00 

Width. 2.60 
Tibia-patella: 

i 3.20 

Py... 4.30 


Type locality: W 119° 45’ : N 36° 60’, Friant, California; 9 holo- 
type, female paratype; R. V. Chamberlin collector, March 19, 1913. 


Calilena siva Chamberlin and Ivie, new species 
(Fig. 83) 


Similar in color, structure and size to magna. The epigynum, how- 
ever, is different. The atrium is smaller; somewhat as in absoluta and 


er 
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adna; the anterior outline of the median sclerite is curved convexly 
forward, while in the other two, it is concave. The stylus is not as 
stout as in absoluta, but a little stouter than in adna. 


Measurements: 
9 holotype 
Length. .10.30 mm. 
Carapace: 
Length... 5.30 
Width. ; 3.30 
Tibia-patella: 
oii ses ; 4.50 
BY... 5.50 


Type locality: W 117° 27’ : N 34° 25’, 6 miles southwest of Victor- 
ville, California; 9 holotype; W. Ivie collector, March 9, 1941. 


Calilena peninsulana (Banks) 
(Fig. 61) 
Agalena peninsulana Banks, 1898. Proc. Calif. Acad. Sci., 1: 231, Pl. 14, f. 22. 


We have not seen any specimens of this species, so must base our 
diagnosis upon Banks’ description. Color typical. Hind spinnerets with 
apical segment longer than basal segment, “‘but not as long as in cali- 
fornica.” “The epigynum consists of a cavity broader than long, divided 
by a triangular septum, widest behind.’’ Length 7-9 mm. 

Type locality: La Chuparosa, Lower California, Mexico. 

This species may not belong to Calilena. 


Calilena californica (Banks) 
(Figs. 49, 72, 73) 
Agalena californica Banks, 1896, Journ. N. Y. Ent. Soc., 4: 89. 


Color typical. Sternum dark along the sides, light along the middle, 
the two colors sharply contrasted. 

Structure typical, with distinctive differences in the epigynum and 
palpus. Epigynum with a wide atrium; anterior edge of posterior median 
plate usually about straight across; the stylus moderately stout and 
pointed. (The posterior median plate is often wider longitudinally than 
that shown in the figure.) The palpus has the conductor broad, and 
blunt at the tip, as seen in the ventral view; the embolus without a 
sharp bend near base; the median apophysis set farther in from the 
ectal edge than in the other known species. The distal process of the 
tibia lacks a distinct notch on the outer proximal corner. 


Measurements: 
a Q’s 
Length... . 9.10 mm. 7.20-10.50 mm. 
Carapace: 
Length.. 4.70 3.90— 5.00 
Width. 3.10 2.65-— 3.20 
Tibia-patella: 
vareet 4.10 3.50- 4.10 
IV 5.35 4.40- 5.20 
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Type locality: 122.37, Palo Alto and Black Mt., California; male and 
female types; R. W. Doane, October and November. Several females 
from San Francisco in Collection of American Museum; male and sev- 
eral females from Stanford and Berkeley in University of Utah 
Collection. 


Calilena restricta Chamberlin and Ivie, new species 
(Figs. 50, 68) 
A gelena californica, Chamberlin and Ivie, 1933, Bull. Univ. Utah, 23(4): 42, Biol. 

Series 2(2): 42. 

Color typical, varying from dark to light. Sternum dark on the 
sides, light along the middle, the two shades usually diffused together, 
rather than being in sharp contrast. 

Structure typical, except for minor differences in the palpus and 
epigynum. The epigynum has the posterior median plate about as long 
as wide, slightly angulate in the center of the anterior border; stylus 
stout, usually white or clear, pointed, but not sharply so. Tibia of the 
male palpus with the proximal process sharply pointed and at right 
angles to the tibia, as seen from ventral view; the middle point bluntly 
rounded; apical process with a distinct notch in the outer proximal 
corner. The embolus makes a sharp bend inward near the base. The 
conductor shorter and narrower than in the other known species. The 
leaf-like process on the dorsal side of the conductor has a low dark 
hump on the margin, just mesad of the conductor proper. The median 
apophysis reaching close to the margin of the tegulum. 


Measurements: 
o's (extremes) Qs (extremes) 
Length. . : 6.40-9.40 mm. 8.00-11.50 mm. 
Carapace: 
Length 3.30-4.80 3.40— 4.30 
Width..... 2.15-3.10 2.20- 2.80 
Tibia-patella: 
bs. 3.60-5.75 3.05- 3.60 
iV... : 4.60-6.65 3.90- 4.60 


Type locality: W 111° 55’ : N 40° 12’, West side of Utah Lake, Utah; 
female holotype, several female paratypes; Wilton Ivie collector, 
November 1, 1940, and October, 1939. 


Known localities: 
110.38 2 9s—Mt. Ellen, Henry Mts., Utah; Chamberlin and Gertsch, 
September 11, 1929. (U. U.) 
110.389 9—Price, Utah; Wilton Ivie, October 24, 1931. (U. U.) 
9—Standardville, Utah; R. V. Chamberlin Jr., Oct. 5, 1928. (U. U.) 
111.35 2 oe Francisco Mts., Arizona; Lutz and Bell, August 10, 1934. 
(A. M.) 
o'—Flagstaff, Arizona; P. Peterson, July, 1934. (A. M.) 
111.37 ~@—Escalante and Aquaris Plateau, Utah; Afton Williams, Septem- 
ber, 1935. 
3 9s—(U. U.) 
111.88 ~—Loa, Utah; Wilton Ivie, August, 1934. (U. U.) 
4 9s—Notom, Utah; W. J. Gertsch, September 8, 1929. (U. U.) 
111.39 #—Ferron, Utah; allotype; Herman Rasmussen, 1932. (U. U.) 
111.40 9s—(Type locality). 
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112.36 &—Kaibab Forest, Arizona; Wilton Ivie, June 14, 1934. (U. U.) 
9—Kaibab Forest, Arizona; R. V. Chamberlin, September 6, 1931. 
(U. U.) 
& 9—No. Rim Grand Canyon, Arizona; Bell, July 19, 1934. (A. M.) 
o&' 9—So. Rim Grand Canyon, Arizona; Ernst Mayr, July, 1939. 
(A. M.) 
112.37 3 9s—Zion Park, Utah; R. V. Chamberlin, April 23, 1930. (U. U.) 
9—Panguitch, Utah; Myers, 1929. 
o'—Cedar Mt., Utah; A. M. Woodbury, August 1, 1935. (U. U.) 
112.38 9—Richfield, Utah; R. V. Chamberlin, September 21, 1935. (U. U.) 
112.39 4 9s—Eureka Canyon, Utah; A. M. Woodbury, October 9, 1927. 
(U. U.) 
113.41 #’s 9s—Raft River Mts., Utah; Chamberlin and Ivie, September 
4-9, 1932. (U. U.) 
115.40 3 o's 9—20 mi. W. Elko, Nevada; Chamberlin and Ivie, September 
5, 1935. (U. U.) 
116.43 2 #s—Notus, Idaho; Wilton Ivie, August 25, 1932. (A. M., U. U.) 
119.39 9—14 mi. N. W. Reno, Nevada; Chamberlin and Ivie, September 6, 
1935. (U. U.) 
9—Reno, Nevada; E. Lowrance, June, 1940. (U. U.) 


All of the above specimens are paratypes. 


Calilena gosoga Chamberlin and Ivie, new species 
(Fig. 81) 

Similar to angelena, except for a difference in the epigynum, as 
shown in the figures. The size of the type is smaller than the average 
for angelena. 

Measurements: 

9 holotype 


Length. 6.70 
Carapace: 
Length. 2.80 
Width. 1.80 
Tibia-patella: 
2.40 
IV 3.00 


Type locality: W 117° 27’ : N 34° 25’, 6 miles southwest of Victor- 
ville, California; 2 holotype; W. Ivie collector, March 9, 1941. 


Calilena angelena Chamberlin and Ivie, new species 
(Fig. 51) 

Similar to restricta sens. str., except for minor differences in 
epigynum. The posterior median plate is less pointed in the middle on 
the anterior edge. The stylus is more slender and usually black, instead 
of white. Male unknown. 

Measurements: 

Qs (extremes) 


Length. 6.20-10.00 mm. 
Carapace: 

Length. 2.80— 4.50 

Width. 1.85— 3.00 
Tibia-patella: 

I 4 2.50- 3.70 


IV 3.05- 4.50 
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Type locality: Los Angeles, California; female holotype (U. U.), 
many female paratypes (A. M.). 
Known localities: 
112.34—Prescott, Arizona; Wilton Ivie, April 8, 1935. (U. U.) 
118.34—(Type locality). 
119.34—Santa Barbara, California; R. V. Chamberlin, March, 1913. 
Santa Cruz Island, California; R. V. Chamberlin, March-April, 
1913. (U. U.) 
119.36—Fresno, California; C. D. Duncan, December 26, 1932. (U. U.) 


Calilena multiformis dixiana Chamberlin and Ivie, new variety 
(Fig. 52) 


This is a small form, probably deserving species rank; but, in the 
absence of males, placed tentatively as a variety of restricta. The 
color, especially of the abdomen, is darker than average. The sternum 
is colored as in restricta. The epigynum has the posterior median 
plate narrower in the longitudinal direction, with a distinct anterio- 
median point. The stylus is long and very stout, broadened near the 
middle, and usually not sharply pointed; white on basal part, usually 
black on tip or distal part. 


Measurements: 
2 Holotype 
Length... . 6.70 mm. 
Carapace: 
Length. . 2.90 
Width..... . 2.05 
Tibia-patella: 
& ; . 2.60 
aa 3.30 


Type locality: W 113° 24’ : N 37° 6’, St. George, Utah; female 
holotype; A. M. Woodbury, 1926. (U. U.) 
Known localities: 
113.37 9—(Type locality). 
9s—Diamond Valley, Washington Co., Utah; Wilton Ivie, April 19, 
1932. (U. U.) 
9—Pintura, Utah; W. Ivie, April 15, 19382. (A. M.) 
115.42 9—Blue Creek, Owyhee Co., Idaho; J. C. Chamberlin, April 14, 
1937. (U. U.) 


Calilena saylori Chamberlin and Ivie, new species 
(Figs. 53, 69) 


Calilena saylori Chamberlin and Ivie, 1941. Bull. Univ. Utah. 31 (8): 9, Biol. Ser. 
6(3): 9. (No description.) 


This species is similar in color and general structure to angelena, 
which occurs in part of the same region. They are readily distinguished 
in the female by the shape of the stylus of the epigynum. In angelena, 
this is pointed; in saylori, it is notched at the tip, or at least broadly 
truncate or rounded. The male palpus differs from that of multiformis 
in the larger and broader conductor as seen from the ventral view; and 
in the more pointed, and laterally less extended middle process on the 
tibia. Also the dorsal leaf-like process of the conductor lacks the dark 
hump found in restricta. 
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f 
Measurements: 
; co Allotype 9s 
Length. . 7.70 7.00-9.00 mm. 
| Carapace: 
' Length.. , 5 tees . 4.30 3.30-4.50 
Width.. a eins ie 2.15-3.05 
Tibia-patella: 
3. ; 4.20 2.70-3.70 
IV. , , , 5.20 3.40-4.50 
Type locality: W 121° 54’ : N 36° 19’, Point Sur; female holotype, 
female paratype; L. W. Saylor, April 10, 1937. (U. U.) 
Known localities: 
119.34 2 9s—Santa Cruz Island, California; R. V. Chamberlin, March- 
j April, 19138 (U. U.) 


4 9s—Santa Barbara, California; R. V. Chamberlin, March, 1913. 
(U. U.) 
121.36 2 9s—Type locality. 
o'—Pacific Grove; California; allotype; S. D. Durrant, August 18, 
1932. (U. U.) 
Q9s—Pacific Grove; R. V. Chamberlin, 1913. (U. U.) 
o'—Hastings Reservation, Monterey Co., California; W. M. Pearce, 
October 1, 1938. (A. M.) 
122.37 9—Capitola, California; R. V. Chamberlin 1913. 


Calilena umatila Chamberlin and Ivie, new species 
(Figs. 54, 70, 71) 

This species is close to restricta, but differs in minor details of the 
palpus and epigynum. The palpus has a larger and thicker conductor, 
with a blunt tip, as seen in ventral view. The dorsal leaf-like process of 
the conductor lacks the dark hump on the margin, which is character- 
istic of restricta. 

The tibia processes are the same in the two species. The palpus differs 
from that of saylori in that the latter has a more sharply pointed con- 
ductor, as seen in ventral view, and minor differences in the tibial 
processes (mentioned under restricta). The epigynum has a larger 
median plate, extending farther forward in front as rounded or angulate 
lobe. The stylus is similar to that of restricta. 


Measurements: 
o& Allotype 9 Holotype 
Length. . 7.80 mm. 10.00 mm. 
Carapace 
Length... 3.65 4.65 
Width. 2.60 3.00 
Tibia-patela 
, 4.15 4.00 
RV..: 5.20 5.20 


Type locality: W 119° 48’ : N 46° 15’, Prosser, Washington; female 
holotype, male allotype, two female paratypes; Chamberlin and Ivie. 
September 17, 1935. (U. U.) 

Other Locality: 


119.46 @ 3 9s—Richland, Washington; Chamberlin and Ivie, September 
17, 1935. (One female in A. M., others in U. U.) 
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Calilena umatilla schizostylus Chamberlin and Ivie, new variety 
(Fig. 55) 
Close to umatilla sens. str. The chief difference is in the stylus of the 
epigynum, this variety having the tip of the stylus deeply forked. The 
median plate is similar. The male palpi are essentially identical. 


Measurements: 
& Allotype 9 Holotype 

Length. . 9.40 mm. 9.40 mm. 
Carapace: 

Length. 4.50 4.80 

Width. 3.05 3.15 
Tibia-patella: 

Waa 5.00 4.40 

RV 6.30 5.70 


Type locality: W 116° 30’ : N 44° 52’, Lost Valley Reservoir, Idaho; 
female holotype, male allotype; Wilton Ivie, August 20, 1936. (U. U.) 


Calilena nita Chamberlin and Ivie, new species 
(Figs. 66, 67) 
This species is based on one male. It is closely related to saylori and 
umatilla. Its chief difference is in the middle apophysis of the tibia of 
the palpus, which is rudimentary in this species. 


Measurements: 
o Holotype 


Length. . 7.00 mm. 
Carapace: 

Length. . 3.70 

Width. 2.60 
Tibia-patella: 

: . 4.10 

IV. 5.00 


Type locality: aW 122° 40’ : N 38° 58’, Clear Lake, California; male 
holotype; J. C. Chamberlin, September 9, 1928. (U. U.) 


Calilena stylophora Chamberlin and Ivie, new species 
(Figs. 56, 62) 

This species is distinguished in the female by the form of the 
epigynum. The median plate is wide in the longitudinal direction. The 
openings are small. The stylus is long, slender, and sharply pointed. 
Male unknown. 


Measurements: 


g 

Length.. . 9.20 mm. 
Carapace: 

Length. 4.60 

Width. 3.00 
Tibia-patella: 

i. 3.90 

cy... 4.80 


— 


ee 
eC 
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Type locality: W 122° 16’ : N 37° 52’, Berkeley, California; female 
holotype, two female paratypes. (U. U.) 

Other locality: San Francisco, California; three female paratypes; 
September, 1930. 


Calilena stylophora pomona Chamberlin and Ivie, new variety 
(Figs. 57, 63) 
This variety is close to stylophora sens. str., except for minor dif- 
ferences in the epigynum. The posterior median plate is rounded on the 
anterior margin, while in stylophora it is distinctly angulate. 


Measurements: 


Qs 

Length. 7.20-10.00 mm. 
Carapace: 

Length 3.85- 4.00 

Width. 2.35-— 2.60 
Tibia-patella: 

I. 2 3.10— 3.20 

IV 3.90— 4.10 


Type locality: W 117° 45’ : N 34° 5’, Claremont, California; female 
holotype, several female paratypes; R. V. Chamberlin, 1913. (U. U.) 


Calilena stylophora laguna Chamberlin and Ivie, new variety 
(Fig. 64) 

This variety differs from the two preceding by the smaller atrial 
depressions and the more slender stylus of the epigynum. The size of 
the spider is also smaller. The anterior margin of the posterior median 
plate of the epigynum is straight across, or only slightly rounded. 

Measurements: 

9 Holotype 


Length. . 7.80 mm. 
Carapace: 

Length. 3.60 

Width. 2.40 
Tibia-patella: 

3 3.10 

BV iis 4.00 


Type locality: W 117° 50’ : N 33° 33’, Laguna Beach, California; 
female holotype, several female paratypes. (One in A. M., others in 


Ue Bp 


Calilena stylophora oregona Chamberlin and Ivie, new variety 
(Fig. 65) 

This variety agrees with /aguna in being smaller, and in having 
smaller atrial depressions in the epigynum and a very slender stylus. It 
differs in that the epigynal depression is transversely narrower, and the 
anterior margin of the median plate is extended forward in the middle. 
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Measurements: 
9 Holotype 
Length.. 6.85 mm. 
Carapace: 
Length. 3.25 
Width... 2.05 
Tibia-patella: 
a 2.30 
oe 3.50 


Type locality: W 123° : N 45°, Tillamook Co., Oregon; female holo- 
type, (A. M.), female paratype (U. U.); R. W. Macy, August (about 
1930). 


Calilena arizonica Chamberlin and Ivie, new species 
(Figs. 58, 74, 75) 

Color darker than usual; dorsal pattern of abdomen obscure in 
darker specimens; annuli on legs distinct. Structure essentially typical, 
except for distinctive differences in the palpus and epigynum. (See 
figures). 


Measurements: 
3% Holotype 9s (Extremes) 
Length.. . 9.70 mm. 7.30-11.30 mm. 
Carapace: 
Length. 5.70 3.40— 4.70 
Width. 3.25 2.25- 3.30 
Tibia-patella: 
® 5.00 2.90- 4.15 
IV.. 6.10 3.70— 5.20 


Type locality: W 110° 59’ : N 32° 13’, Tucson, Arizona; male holo- 
type; Crandall, 1936. (A. M.) 
Known localities: 
190.32 9—Thatcher, Arizona; R. V. Chamberlin, April, 1913. (U. U.) 
110.31 9s—Patagonia, Arizona; D. & S. Mulaik, December 29, 1940. (U. U.) 
110.32 «—(Type locality). 
2 9s—16 mi. E. Tucson, Arizona; D. & S. Mulaik, December 28, 
1940. (U. U.) 
111.33 9s—Scottsdale, Arizona; Horace W. Britcher (A. M.) 
111.34 9—2 mi. So. Payson, Arizona; Wilton Ivie, April 11, 19385. (U. U.) 
112.33 3 9s—Phoenix, Arizona; allotype and paratypes; Crandall, 1936. 
(A. M.) 
112.34 9—3 mi. S. W. Prescott, Arizona; W. Ivie, April 8, 1935. (U. U.) 
9—Congress Junction, Arizona; D. & S. Mulaik, December 25, 1940. 
(U. U.) 
113.33 9s—Agua Caliente, Arizona; D. & S. Mulaik, January 1, 1941. (U. U., 
A. M.) 
114.32 9—Yuma, Arizona; D. & S. Mulaik, January 7, 1941. 


Calilena gertschi Chamberlin and Ivie, new species 
(Fig. 59) 
Color of the type lighter than the average, but of typical pattern. 
Epigynum distinct; the openings small, and situated far from the 
genital furrow; the stylus is stout, and notched at the tip. 
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Measurements: 
Q Holotype 
Length... . 7.70 mm. 
Carapace: 
Length. . 3.60 
Width. 2.40 
Tibia-patella: 
. . 3.40 
IV . 4.35 


Type locality: W 109° 5’ : N 37° 45’, Monticello, Utah; Wilton Ivie, 
September 8, 1933. (U. U.) 
Calilena yosemita Chamberlin and Ivie, new species 
(Fig. 60) 
This species is readily distinguished by the form of the epigynum. 


It is very elongate; the openings are very small, and the stylus is very 
long and slender. 


Measurements: 
Q Holotype 
Length.. . 8.70 mm. 
Carapace: 
Length. . 3.40 
Width..... 2.50 
Tibia-patella: 
he . 3.00 
EV ys as ; . 3.90 


Type locality: W 119° 50’ : N 37° 50’, Aspen Valley, Yosemite Park, 
California; Wilton Ivie, August 11, 1931. (U. U.) 


Genus Ritalena Chamberlin and Ivie, new 


This genus is close to A gelenopsis in color and structure, but 
is radically different in the form of the epigynum. The male is 
as yet unknown. 


Color similar to the typical color of Agelenopsis The legs shaded 
and mottled with dusky gray, but not showing distinct annuli. AM eyes 
slightly smaller than AS eyes. Chelicerae with 3 teeth on hind margin 
of fang groove. Tibia I with spines 2-2-2 (or 1) on ventral side; tibia II 
with spines 1-2-2, tibia III and IV with spines 1-1-2. 

The epigynum of the type species consists, externally, of a shallow 
longitudinal depression, the anterior end of which is covered over with 
a chitinous “hood,” which conceals the two small openings. The internal 
structure is much simpler than that of Agelenopsis Hind spinnerets with 
apical segment longer than basal. 


Type species: Ritalena rita Chamberlin and Ivie. 


Ritalena rita Chamberlin and Ivie, n. sp. 
(Fig. 84) 
Color and structure as given above. 
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Measurements: 
9 Holotype 


L. 8.50 mm. 
i i 4.00 
W. 2.70 
she 4.70 

IV. 5.40 


Type locality: W 110° 55’ : N 31° 47’, Madera Canyon, Santa Rita 
Mts., Arizona; female holotype, several immature paratypes; Gertsch 
and Hook collectors, July 16, 1940 (A. M.) 


Genus Tortolena Chamberlin and Ivie, new 


Color similar to that of Agelenopsis. Structure also very similar. 
Anterior median eyes a little smaller than the anterior lateral eyes. 
Chelicerae with four teeth on hind margin of fang groove. Hind spinner- 
ets with apical segment longer than the basal segment. Legs slender; 
spines moderately weak, similar in arrangement to those of A gelenopsis. 
Size of known species small as compared to the average A gelenopsis. 

The male palpus has the cymbium prolonged apically. The embolus 
is long, in a double coil. Tibia with only a very small ectal process. 

The epigynum consists of two large, round depressions, in each of 
which is a spiral ridge or flange, narrowing toward the center where 
there is a small opening. Internally, the long slender connecting canal 
follows the same spiral pattern as the external ridge. 


Three species are placed in this genus. 
Genotype: Tortolena confusa (Gertsch and Ivie). 


Tortolena confusa (Gertsch and Ivie) 
(Figs. 76-77) 


Agelena confusa Gertsch and Ivie, Amer. Mus. Novitates, 1936, No. 858: 25, 
ff. 53-54. 


Color typical, except markings on legs and venter of abdomen faded. 
Anterior median eyes decidedly smaller than the others. 


Measurements: 
o Holotype 


Length. 6.50 mm 
Carapace: 
Length. 3.10 
Width. 2.10 
Tibia-patella: 
: 3.80 
IV 4.30 


Type locality: W 84° 5’ : N 9° 59’, San Jose, Costa Rica; o holo- 
type. (A. M.) 
Tortolena glaucopis (F. Cambridge) 
(Fig. 78) 
Agelenopsis glaucopis F. Cambridge, 1902, Biol. Centr. Amer., II: 338, Pl. 32, f. 10. 
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“Carapace brown, with a broad central and marginal pale band. 
Abdomen with a broad, red, dorsal, central band margined with white. 
Legs red-brown, slightly suffused with darker brown, but not annulated, 
nor are the femora slashed with a pale line. Ventral area dun-colored, 
with two longitudinal lines of spots, marking the outline of the area 
which forms a dusky band in some other species.”” (Cambridge). 

Length 11 mm. 

Type locality: W 99° 12’ : N 18° 55’, Cuernavaca, Mexico; 9 holo- 
type; H. H. Smith collector. Godman and Salvin Collection. 


Tortolena dela Chamberlin and Ivie, n. sp. 
(Fig. 79) 


Color essentially as in a typical A gelenopsis. Legs distinctly annulate. 
Structure as given under generic diagnosis. 


Measurements: 
@ Holotype 
Length. . 7.30 mm. 
Carapace: 
Length. . 3.00 
Width...... : 2.00 
Tibia-patella: 
a . 3.05 
IV.. . 3.20 


Type locality: W 98° 2’: N 26° 20’, 7 miles east of Edinburg, 
Texas; holotype (A. M.), 2 paratype (U. U.); Stanley Mulaik collector, 
October 14, 1934. 

The smaller size and distinctly annulate legs distinguish this species 
from glaucopis. 


EXPLANATION OF PLATES 


PuatTE I 


1. Agelenopsis pennsylvanica (C. Koch). Epigynum. 2. Agelenopsis kastoni 
n. sp. Epigynum. 3. Agelenopsis potteri (Blackwall). Epigynum. 4. Agelenopsis 
actuosa (Gertsch and Ivie). Epigynum. 5. Agelenopsis emertoni Chamberlin and 
Ivie. Epigynum. 6. Agelenopsis spatula Chamberlin and Ivie. Epigynum. 7. 
Agelenopsis oklahoma (Gertsch). Epigynum. 8. Agelenopsis aperta (Gertsch). 
Epigynum. 


PLATE II 
9. Agelenopsis naevia (Walckenaer). Epigynum. 10. Agelenopsis longistylus 
(Banks). Epigynum. 11. Agelenopsis oregonensis Chamberlin and Ivie. Epigy- 
num. 12. Agelenopsis utahana (Chamberlinand Ivie.) Epigynum. 13. Agelenopsis 
aperta (Gertsch). Internal structure of epigynum, ventral view. 14. Agelenopsis 
barrowst (Gertsch). Epigynum. 15. Same. Internal structure of epigynum, 
ventral view. 


PLATE III 


16. Agelenopsis pennsylvanica (C. Koch). Tip of embolus. 17. Agelenopsis 
pottert (Blackwall). Tip of embolus. 18. Agelenopsis kastoni n. sp. Tip of 
embolus. 19. Agelenopsis oklahoma (Gertsch). Tip of embolus. 20. Agelenopsis 
longistylus (Banks). Tip of embolus. 21. Agelenopsis aperta (Gertsch). Tip of 
embolus. 22. Agelenopsis aperta guttatan. var. Tip of embolus. 23. Agelenopsis 
utahana (Chamberlin and Ivie). Tipofembolus. 24. Agelenopsis oregonensis Cham- 
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berlin and Ivie. Tip of embolus. 25. Agelenopsis naevia (Walckenaer). Tip of 
embolus. 26. Agelenopsis spatula Chamberlin and Ivie. Tip of embolus. 27. 
Agelenopsis aleenae Chamberlin and Ivie. Tip of embolus. 28. Agelenopsis emer- 
toni Chamberlin and Ivie. Tip of embolus. 29. Agelenopsis actuosa (Gertsch and 
Ivie). Tip of embolus. 


PLATE IV 
30. Agelenopsis emertoni Chamberlin and Ivie. Left palpus, ventral view. 
31. Agelenopsis aperta (Gertsch). Left palpus, ventral view. 32. Agelenopsis spat- 
ula Chamberlin and Ivie. Left palpus, ventral view. 33. Agelenopsis longistylus 
(Banks). Left palpus, ventral view. 


PLATE V 
34. Agelenopsis actuosa (Gertsch and Ivie). Left palpus, ventral view. 35. 
Agelenopsis kastoni n. sp. Left palpus, ventral view. 36. Agelenopsis naevia 
(Walckenaer). Left palpus, ventral view. 37. Agelenopsis oklahoma (Gertsch). 
Left palpus, ventral view. 


PLATE VI 
38. Agelenopsis utahana (Chamberlin and Ivie.) Left palpus, ventral view. 
39. Agelenopsis oregonensis Chamberlin and Ivie, left palpus, ventral view. 40. 
Agelenopsis pennsylvanica (C. Koch). Left palpus, ventral view. 41. Agelenopsis 
aleenae Chamberlin and Ivie. Left palpus, ventral view. 42. Agelenopsis potteri 
(Blackwall). Left palpus, ventral view. 


PLATE VII 


43. Agelenopsis barrowsi (Gertsch). Left palpus, mesal view. 44. Same. Left 
palpus, ectal view. 45. Same. Tip of embolus. 46. Agelenopsis texana (Gertsch). 
Left palpus, mesal view. 47. Same. Tip of embolus. 


PLATE VIII 
48. Calilena magna, n. sp. Epigynum. 49. Calilena californica (Banks). Epi- 
gynum. 650. Calilena restricta n. sp. Epigynum. 51. Calilena angelena n. sp. Epi- 
gynum. 52. Calilena dixiana n. sp. Epigynum. 53. Calilena saylori n. sp. 
Epigynum. 54. Calilena umatilla n. sp. Epigynum. 55. Calilena umatilla schiso- 
stylus n. var. Epigynum. 
PLATE IX 
56. Calilena stylophora n. sp. Epigynum. 57. Calilena stylophora pomona n. 
var. Epigynum. 58. Calilena arizonica n. sp. Epigynum. 59. Calilena gertschi n. sp. 
Epigynum. 60. Calilena yosemita n. sp. Epigynum. 61. Calilena peninsulana 
(Banks). Epigynum (after Banks.) 62. Calilena stylophore n. sp. Atrium and 
stylus of epigynum. 63. Calilena stylophora pomona n. var. Atrium and stylus of 
epigynum. 64. Calilena stylophora laguna n. var. Atrium and stylus of epigynum. 
65. Calilena stylophora oregona n. var. Atrium and stylus of epigynum. 66. Cali- 
lena nita n. sp. Tibia of left palpus, ectal view. 67. Same. Ventral view. 


PLATE X 
68. Calilena restricta n. sp. Left palpus, ventral view. 69. Calilena saylori 
n. sp. Left palpus, ventral view. 70. Calilena umatilla n. sp. Left palpus, ventral 
view. 71. Same. Ectal view. 


PLATE XI 
72. Calilena california (Banks). Left palpus, ventral view. 73. Same. Ectal 
view. 74. Calilena arizona n. sp. Left palpus, ventral view. 75. Same. Ectal 
view. 
PLATE XII 
76. Tortolena confusa (Gertsch and Ivie). Left palpus, ventral view. 77. Same. 
Ectal view. 78. Tortolena glaucopis (F. Cambridge). Epigynum (after Cambridge). 
79. Tortolena dela n. sp. Epigynum. 80. Calilena absoluta (Gertsch). Epigynum. 


81. Calilena gosoga n. sp. Epigynum. 82. Calilena adna n. sp. Epigynum. 83. 
Calilena siva n. sp. Epigynum. 84. Ritalena rita n. sp. Epigynum. 
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Agelenid Spiders Pate II 
Chamberlin and Ivie 
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Agelenid Spiders PLATE III 
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619 





PLATE IV 
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Agelenid Spiders PLATE V 
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PLate VI 
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Agelenid Spiders 
Chamberlin and Ivie 
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Agelenid Spiders PLATE IX 
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NOTES ON TABANIDAE (DIPT.) FROM PANAMA 
IV. THE GENUS LEUCOTABANUS AD. LUTZ.' 


G. B. FarrRcHILp 


Junior Medical Entomologist 
Gorgas Memorial Laboratory 
Panama, R. de P. 


Genus Leucotabanus Lutz 
Genotype Tabanus leucaspis Wied. 1828 


1913, Brasil Medico, XXVII, No. 45, p. 487 (no species); 1914, Mem. Inst. 
Osw. Cruz, VI, 3, p. 167. Lutz and Neiva, 1914, Mem. Inst. Osw. Cruz VI, 2, p. 71 
(with T. leucaspis Wied.). Lutz, Araujo and Fonseca, 1918, Mem. Inst. Osw. 
Cruz, X, 2, pp. 166-167. Lutz, 1922, Zoologia Medica, publ. sep. of Folha Medica, 
Rio de Janeiro, p. 12. Bequaert, 1924, Psyche, XXXI, 1, p. 28 (Type, T. leucaspis 
Wied.). Enderlein, 1925, Mitt. Zool. Mus. Berlin, XI, : 2, p. 351 (= Pseudoselasoma 
Bréthes). Bequaert, 1926, Med. Rep. Harvard Exped. Amazon, Pt. II, p. 230 
(=Tabanus L.). Krébe r, 1929, Zool. Anz., LX XXIII, p. 58; 1930, Dipt. Patagonia, 
V, p. 139 (subgenus of Tabanus). Bequaert, 1931, } New York Ent. Soc., XX XIX, 
pp. 549-551. Borgmeier, 1933, Rev. Ent., III, 3, p. 295 (subgenus of Tabanus). 
Kroéber, 1932, Rev. Ent., II, 2, pp. 192, 200; 1934. Rev. Ent., IV, 2, p. 275. Stone, 
1938, U. S. Dept. Agric. Misc. Publ., No. 305, p. 24. 


Lutz characterized the —- group only in a key (1913, 
1914, 1922). Later (1928, p. 55), he states clearly that he 
considers it of inane rank. Krober ( 1930) and Borgmeier 
(1933) treated the group as a subgenus, but the former gen- 
erally (1929, 1930, 1932 and 1934) considered the group as a 
full genus, as did Stone (1938). The main character, common 
to all the species I have seen, is the presence of well marked 
vestiges of ocelli, but this character alone is not sufficient to 
define the group, as a number of other apparently unrelated 
forms have equally prominent ocelli. In fact, all degrees of 
development of the ocelli from prominent to completely absent 
may be foundin New World Tabaninae, thought it is doubtful if 
they are functional in any member of this subfamily. Never- 
theless, the combination of structural and tinctorial characters 
which these species possess gives them a certain facies which 
seems to warrant their separation into a group of generic rank. 
They may be characterized as follows: 

Female.—Eyes bare, unicolorous blackish or bronzy in life. Vertexal 


tubercle well developed, all three ocelli visible. Frons medium to 
narrow, 4 to 8 times as high as basal width, the callus often rather 


iThe first and second papers in the present series were published in the 
Revista de Entomologia, Dec. 1940, and in this journal, Dec. 1940. The third 
paper will appear in the Proceedings of the Entomological Society of Washington. 
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slender, occasionally reduced to a slender line. Subcallus pollinose, 
rarely bare. Antennae with basal two segments as in Tabanus, third 
segment never with a long tooth or spine, the dorsal angle sometimes 
poorly marked. Palpi moderately inflated, about as long as antennae. 
Proboscis fleshy, the labellae without chitinized plates. Subepaulet 
with macrotrichiae; wings hyaline, the costal cell sometimes yellowish. 
Venation normal, never more than a very slight stub of an appendix on 
the upper branch of the third vein. Males with the eyes contiguous, 
bare, the large facets occupying more than half the eye area, and sharply 
demarkated from the small facets. There is a small vertexal tubercle 
sunk between the eyes. Coloration rather characteristic; ground color 
black or brown, with the scutellum and more or less of the mesonotum 
clothed with white or yellow pubescence. Abdomen entirely dark, or 
with some or all tergites white margined behind, occasionally with 
white median triangles. 


Although but three species of the genus appear to occur in 
Panama, I have thought it best to give a key and some discus- 
sion of the whole group while the opportunity offered. Enderlein 
(1925) placed both Leucotabanus Lutz and Pseudacanthocera 
Lutz as synonyms of Pseudoselasoma Bréthes, but the descrip- 
tion of that genus and its two included species (An. Mus. Nac. 
Buenos Aires, Se. 3, Vol. VIII, p. 475) is so brief that it is 
impossible to recognize them. Bréthes compares his genus to 
Selasoma, with which the present group seems to have little in 
common. Pseudacanthocera Lutz, with P. sylveirit (Macq.) as 
type, is very close to Leucotabanus, if indeed they are separable. 
The species are more slender, the third antennal segment with 
but a vestige of an angle above, and the wings have a brown 
band along the costa as far as the apex. Krdber’s (1929, Enc. 
Ent., Ser. B, Dipt., V, pp. 133-136 and figs.) treatment of the 
three recognized species seems adequate. 

Of the 23 names which seem to be applicable or to have been 
applied to members of this group, I retain 11; 8 for species of 
Leucotabanus and 3 for species of Pseudacanthocera. The 12 
discarded names are listed below: 


albicans Macq. 1845. Not albicans Macq. 1834 or 1838. 

albidocinctus Big. 1892. Type lost; probably a Stenotabanus. 

albovarius Walk. 1853. Not recognized since described. 

arvensis Bréthes 1910. Not recognizable from the description. 

albiscutellatus Macq. 1850.=leucaspis Wied. 1828. 

albiscutellatus Hine 1925. (not Macq.) =nigriventris Kréb. 1931. 

bicinctum End. 1925.=Acanthocera sp. =Diachlorus bicinctus F. acc. to Kréber. 
Type described as headless! 

minusculus Kréb. 1930. From the description, this is a Stenotabanus close to 
maculifrons Hine. 

nitida Bréthes 1910. Not recognizable from the description. 

opaca Bréthes 1911. Not recognizable from the description. 

sarcophagoides Lutz 1928. Not in this group; near Stenotabanus. 

unicinctus Walk. 1857. Not unicinctus Loew 1856. 
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~I 


9. 


10. 


KEY TO FEMALES OF LEUCOTABANUS 


Thorax clothed with lemon yellow or yellowish grey tomentum; legs 


entirely black or brown, not bicolored. . 2 
Thorax not yellow, generally with more or less white tomentum; ‘legs not 
entirely dark, the tibiae more or less white. . nee . 3 
Thorax rich lemon yellow. Abdomen above, oalei, ond es ‘etiads je 
black. Subcallus bare and shiny. ..... .flavinotum 
Thorax pale yellow to grey. Abdomen brown to black, the 2nd and 4th 
tergites whitish or yellowish haired. Subcallus en neers .itzarum 
Palpi black, or nearly so, black haired. EV EE ECT TR. 
Palpi pale, yellowish or brownish, black or r pale haired. . eee Sadar 


Thorax dark to light grey on the disc, unstriped, the die and sc euneliens 
prominently white haired. At least the 2nd and 4th abdominal tergites, 
and often the 3rd, 5th, and 6th with narrow white hind cme which 
may be incomplete. Stigma blackish, narrow. wea .leucaspis 

Thorax with a median and sublateral white stripes; pleura and - sc cutellum 
white haired, 2nd and 4th abdominal tergites rather broadly white. 


Stigma black, unusually broad and prominent.................sebastianus 
Antennae black. Pe Or rr een 
Antennae brown or - yellowish. . ASCE desea le 


Mesonotum dark chocolate twown, black haired, end with: a , maetion and 
two dorsolateral white haired stripes, obsolete posteriorly and tending to 
coalesce. Sides of thorax and scutellum white haired. Abdomen choc- 
olate brown, black haired. Tergite 1 with white hairs laterally, 2 with a 
median triangular and extensive lateral white patches, and 4 with a com- 
plete white hind marginal band, widened in the middle, and covering 
about two-thirds of the tergite. Beneath, the 2nd and 4th sternites bear 
white hind margins... .. . canithorax 

Mesonotum with four white stripes. “2nd and 4th tergites with continuous 
white transverse bands. 3rd tergite with a little white hair on the hind 
margin. . a Jas noe hoe aaa Ra liak nes van . ambiguus 

Subcallus denuded, ‘ehiny. Frons rather broad, ‘the ‘frontal ‘callus an 
inverted ‘‘T.”’ Whole insect light brown, the thorax white en and 
all abdominal tergites with white haired hind aan aes a 

Subcallus pollinose. . 4 ee 

Frontal callus well dev eloped, ‘enesty ¢ as o wide: as frome. Thorax pale brown, 
white pollinose and white haired, the stripes obsolescent. Abdomen pale 
brown, the first two tergites white haired, the last five black haired with 
prominent, broad, white haired mid-dorsal triangles and white hind 


Margins... ... Pee .albibasis 
Frontal callus very narrow, or r reduc ed to a 1 slender line; abdomen not so 
marked. . wos ai sre dc ae 
Small, 10-121 mm., pale brown species, , hee thoven white he sired, ‘the abdomen 
with all tergites white margined. . $ceieees .annulatus 
Large, 14-16 mm., the abdomen otherwise marked. eins wh ORs 10 


Whole insect black in ground color. Annulate portion of third antennal 
segment as long or longer than basal portion. Thorax uniformly grey. 
Abdomen with all tergites white margined, but the 2nd and 4th with 
much broader bands than the others. Legs prominently bicolored, 

nigriventris 

Whole insect light to dark chocolate brown. Annulate portion of third 
antennal segment shorter than basal portion. Thorax distinctly striped. 
Abdomen with the 2nd and 4th tergites broadly white behind, the band 
expanded into a mid-dorsal triangle. Ist tergite dark, 3rd, 5th and 
succeeding tergites with a white mid-dorsal triangle, and with or without a 
narrow white hind margin. Legs obscurely bicolored.......... .leuconotum 
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Leucotabanus flavinotum (Kroéber) 
(Figs. 1, a, b) 
1934, Rev. Ent., IV, 3, p. 309 (Tabanus). 

Tabanus nigriflavus Kréb. 1931, (nec. Kréber 1930). Konowia, X, 4, p. 292 
(o’, Amazonas). 

The female of this striking little species seems not to have been 
described. Length 9-10 mm. Frons, antennae, and palpi as figured. 
Frontal callus and subcallus dark brown to black, the latter bare. 
Antennae wholly orange brown. Palpi jet black, black haired. Meso- 
notum, scutellum and upper third of pleura wholly rich lemon yellow 
haired, rest of insect jet black, black haired, except the first and second 
sternites, which are sparsely white haired. 


Distribution: I have seen material from Costa Rica, Pan- 
ama, Colombia and Venezuela. The type was from Amazonas, 
Brazil. 

Panama records: 5 @, Moja Pollo, May 2, 15 and 27, 1940. 


Leucotabanus itzarum (J. Bequaert) 


1931, J. New York Ent. Soc., XXXIX, pp. 548-551, fig. 3 (9; Yucatan) 
(Tabanus). Kréber, 1934, Rev. Ent., IV, 3, p. 310 (Tabanus). 


The species has not been taken since the original series was 
secured in Yucatan. It is closest to flavinotum Krob., from 
which it may be separated by the characters in the key. 


Leucotabanus leucaspis (Wiedemann) 
(Figs. 7, a. b) 

1828, Auss. Zweifl. Insect., I, p. 179 (9; Brasil) (Tabanus). Walker, 1854, 
List. Dipt. Brit. Mus., V, p. 199. Kertész, 1900, Cat. Tab., p. 57. Lutz, 1909, Inst. 
Osw. Cruz em Manguinhos, p. 30. Lutz and Neiva, 1909, Mem. Inst. Osw. Cruz, I, 
1, pp. 30, 32; 1914, Mem. Inst. Osw. Cruz, VI, 2, p. 71. (Leucotabanus). Lutz, 
1912, Comm. Linhas Telegraphicas Matto Grosso-Amazonas, Annexo 5, Hist. 
Nat., Zoologia, Tabanideos, p. 3. Enderlein, 1925, Mitt. Mus. Berlin, XI, 2, p. 351. 
Hine, 1925, Occ. Papers Mus. Zool. Univ. Michigan, No. 162, p. 34. J. Bequaert, 
1926, Med. Rep. Harvard Exp. Amazons, p. 229. Lutz, 1928, Est. Zool. Parasit. 
Venezolanas, p. 57, Pl. 8, fig. 5. Kréber, 1929, Zool. Anz., LX XXIII, p. 59; 1929, 
Konowia, VIII, 2, p. 175, Pl. 5, fig. 1. J. Bequaert, 1931, New York Ent. Soc., 
XXXIX, p. 551. Dunn, 1934, Psyche, XLI, 3, p. 174. Kréber, 1934, Rev. Ent., 
IV, 2, p. 275. Bequaert, 1940, Bull Ent. Res., XXX, Pt. 4, p. 450. 

Tabanus cingulifer Walk., 1857, Trans. Ent. Soc. London, (N. S.) IV, 5, p. 123. 
(9; Amazon Region, Brazil). 

Tabanus albiscutellatus Macq., 1850, Mem. Soc. Sci. Lille, (1849) p. 342, Pl. 2, 
fig. 9; 1850, Dipt. Exot., Suppl. IV, p. 34, Pl. 2, fig. 9 (9; Mexico) Osten Sacken, 
1878, Smithson. Miscell. Coll., No. 270, p. 60. (nec Hine 1925, nec Bequaert 1926). 


This is the most common and widespread species of the 
group, ranging from Mexico to Northern Argentina and Par- 
aguay. The abdominal pattern is subject to considerable varia- 
tion; tergites 3, 5 and 6 may be either wholly dark, with small 
white median patches, or with a complete white hind margin. 
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Figs. 1, a, b. Leucotabanus flavinotum (Krob.). Figs. 2, a, b. L. albibasis 
(Bréthes). Figs. 3, a, b. L. pallidus Kréb. Figs. 4, a, b. ZL. canithorax nom. 
nov. Figs. 5,a,b. L. leuconotum nom. nov. Figs. 6,a,b. L. sebastianus sp. nov. 
Figs. 7, a, b. L. leucaspis (Wied.). Figs. 8, a, b. ZL. nigriventris Krob. 
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All figures are of the frons, antenna and palpus of female specimens, and all 


are to the same scale. The vestiture of hairs on the palpi and basal antennal 


segments has been omitted. 
5 
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Panama records: Camp Pital, near Puerto Armuelles, Chiri- 
qui Prov. July 16, 1929 (Dunn). Escobal, near Gatun, May 4, 
1931 (Dunn). Darien (Dunn). New San Juan and Moja Pollo, 
Chagres River above Gamboa, moderately abundant through- 
out the year with a peak in October and November. Changui- 
nola District, Bocas del Toro (Pechuman). 


Leucotabanus sebastianus sp. nov. 
(Figs. 6, a, b) 


Female.—Length 13.5 mm., of wing 10.5 mm. 

Frons about 5 times as high as wide, slightly narrowed below, white 
pollinose. Vertexal tubercle prominent, black, the ocelli fairly well 
marked. Frontal callus black, narrower than frons, about three times 
as high as wide, tapering to a point above. Eyes bare, probably uni- 
colorous blackish in life. Subcallus, fronto clypeus and genae whitish 
pollinose, the last with a sparse white beard. Antennae wholly black, as 
figured. Palpi black, black haired, rather slender, about as long as 
antennae. Proboscis black, the fleshy labellae more than half of its 
total length. 

Mesonotum dark chocolate brown, whitish pruinose, with a median 
and two broad lateral white haired stripes, otherwise black haired. 
Scutellum and pleurae white haired. Legs black, except the basal 
three-fourths of all tibiae, which are white. Wings with subepaulet 
with macrotrichiae. Base of wing proximal to the humeral cross vein 
strongly brownish, otherwise wing entirely hyaline. Veins normal, 
black, the stigma black, broad and unusually prominent. 

Abdomen above deep chocolate brown, black haired. The first 
tergite is white haired laterally, the second laterally and with a patch 
of white hairs in the middle of the hind margin, and the fourth bears a 
broad complete white hind marginal band, broadest in the middle. 

Beneath, the first, second and fourth sternites broadly white, the 
third narrowly so. 


ITolotype 2, Rio de Janeiro, Brazil. Feb.-March, 1937, 
(R. C. Shannon, coll.). To be deposited in the Mus. Comp. 
Zool., Cambridge, Mass. 

This species is very close to leuconotum ( = unicinctus Walk.), 
but is smaller, the palpi are black, and the stigma is much 
more prominent. 


Leucotabanus canithorax nom. nov. 
(Figs. 4, a, b) 


Tabanus albicans Macquart, 1845, Dipt. Exot., Suppl. I, p. 37 (nec 7°. albicans 
Macq. 1834 and 1838). Walker, 1854, List. Dipt. Brit. Mus., V, p. 215. Kertész, 
1900, Cat. Tab., p. 37. Hunter, 1901, Trans. Am. Ent. Soc., XXVII, p. 139. Sur- 
couf, 1921, Gen. Insect., Taban., p. 58. Kréber, 1930, Zool. Anz., LX XXIII, p. 61 
(? in part). Bequaert, 1931, Jour. New York Ent. Soc., XX XIX, p. 552. Krdéber, 
1934, Rev. Ent., IV, 2, p. 275. 
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The type, a male, came from Colombia. Kréber describes 
the female, also from Colombia, but his description fits much 
better specimens from Rio de Janeiro which I consider to be 
albibasis Bréthes. Krdber also lists specimens from Guatemala, 
Colombia, Venezuela, Brazil and Paraguay, and I suspect that 
his description may have been drawn from a Brazilian or Par- 
aguayan specimen. There appear to be three rather similar 
appearing species in this group which Kréber may have con- 
fused. Specimens from southern Brazil are smaller and lighter, 
and agree very well with Bréthes’ very brief description of 
albibasis. Specimens from British Honduras and Panama con- 
stitute a quite distinct species, agreeing best with Krdober’s 
description and figure of unicinctus Walk., while a third species, 
of which I have specimens from British Guiana, Iquitos, Peru, 
and Belem, Para, agrees best with Kréber’s description of the 
male of albicans Macq. However, the type of unicinctus came 
from Para, while Krober’s figure and description, drawn from 
the type, show a number of inconsistencies. He states that the 
frons is 8 times as high as wide, which would agree fairly well 
with my Para material, but his figure shows it to be but 6! 
times as high as wide, like my Panama material. He also 
states that the type was in poor condition, so that the white 
median triangles on the 3rd, 5th and 6th tergites may have 
been rubbed off, causing the abdomen to appear like that of the 
Panama species. Since both albicans and unicinctus are pre- 
occupied names, it would seem best to consider that the former 
was applicable to the species from Central America and 
Colombia, and the latter to the species from British Guiana and 
the Amazon basin. 

Female.—Length 13-16 mm. Frons, antennae, and palpi as figured. 
Antennae dark brown on first two segments, wholly black on third. 
Frontal callus chestnut brown. Palpi pale brownish, the basal two- 
thirds white haired, the apices black haired. Legs jet black, except 
most of all tibiae, which are yellowish with white hairs. Mesonotum 
purplish brown, white haired, but with a pair of broad dark haired 
longitudinal bands, which coalesce at the level of the wing and extend 
as a unit to the scutellum. The white haired area between these bands 
is often indistinctly striped. Sides of mesonotum, pleura, and scutellum 
white haired, with a narrow line of dark hair from wing bases to anterior 
spiracle. Abdomen dark chocolate brown to black, densely black 
haired. Tergite 1 with conspicuous patches of white hairs on the lateral 
hind margins, tergite 2 with similar but larger patches and a large 
median white triangle unconnected to the side patches. Tergite 4 bears 
a continuous white hind marginal band, narrow at the sides, but nearly 
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as wide as the tergite in the middle. Rest of abdomen entirely black 
haired. Old specimens lose most of their hair, and appear much lighter. 

Distribution: Aside from Panama specimens, I have seen 
material only from British Honduras (Stann Creek, March, 
1940. Komp coll.). 

Panama records: Darien (Dunn); Moja Pollo, Chagres 
River, Jan. 19, March 12, March 28, April 15, and May 15, 
1940; Jan. 25, 1941. 


Leucotabanus ambiguus Stone 
1938, U. S. Dept. Agric., Misc. Publ. No. 305, p. 26, fig. 88. 
Tabanus albiscutellatus Hine (nec. Macq.) (in part), 1925, Occ. Papers Mus. 
Zool. Univ. Michigan, No. 162, p. 34. 
This species, which is close to canithorax and leuconotum, is 
known only from the southwestern United States. The eyes of 


the female are said to be sparsely pubescent. 


Leucotabanus pallidus Kréber 
(Figs. 3, a, b) 

1929, Konowia, VIII, 2, p. 191, Pl. 3, fig. 23 (9; Bolivia); 1929, Zool. Anz., 
LXXXIII, p. 60. Bequaert, 1931, Journ. New York Ent. Soc., XXXIX, p. 552. 
Kréber, 1934, Rev. Ent., IV, 2, p. 276. 

A female specimen in the U.S. N. M. (Bolivia, W. M. Mann 
coll.), agrees quite well with Krdéber’s description and figure, 
except that the basal part of the third antennal segment is 
much wider, nearly as wide as long and with a well marked 
angle above. The specimen was apparently preserved in alcohol, 
and most of the vestiture is lost, but what remains agrees with 
the description. The species differs markedly from most of the 
other members of the group in the swollen and shiny sub- 
callus and relatively broader frons. The vertexal tubercle, not 
shown in Kroéber’s figure, is present, as in other members of the 
group, but it is pollinose except for the ocelli, and hence not so 
noticeable. 


Leucotabanus albibasis Bréthes 
(Figs. 2, a, b 


1910, An. Mus. Nac. Buenos Aires, (3), XIII, p. 777. (no sex; Formosa, Argen- 
tina). Kréber, 1934, Rev. Ent., IV, 3, p. 306 (Tabanus). 


Kréber (1. c.) recognized no material of this species, but it is 
possible that his albicans (1929, Zool. Anz., LXXXIII, p. 61) 
included specimens of the present species. Slightly rubbed 
specimens have much the appearance of large examples of 
annulatus. 


ai ————E 
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Female.—Length 12 mm. Frons, antennae and palpi as figured. 
Frontal callus dark brown. Antennae pale brownish, the annulate 
portion black. Palpi yellowish white, mostly white haired. Mesonotum 
and scutellum white pollinose and white haired, the indistinct dark 
stripes of the chitin faintly showing through the vestiture. Pleura and 
coxae brownish, with white vestiture. Femora brown, white haired, the 
fore pair darker. Tibiae yellowish, white haired, the apices and the 
tarsi black and black haired. Abdomen light reddish brown, the first 
two tergites wholly white haired, the third to terminal black haired, 
with large mid-dorsal white triangles and white hind margins, which 
broaden to the width of the tergites at the sides. Beneath, all sternites 
with narrow white haired hind margins. Description drawn from a 
specimen from Angra dos Reis, Japuhyba, Estado do Rio de Janeiro, 
Brasil, Dec., 1932 (Travassos coll.). Another specimen before me, from 
Mangaritiba, Rio de Janeiro, Brasil, March, 1939 (Brasilian Yellow 
Fever Service) has lost most of the abdominal vestiture, so that the 
abdomen appears brown with whitish segmental bands. It was deter- 
mined by Dr. O. Castro as albicans Macq. 


Distribution: Argentina, Southern Brazil, and probably 
Paraguay. 


Leucotabanus annulatus (Say) 
1823, Journ. Acad. Nat. Sci. Philadelphia, III, pp. 32-33, Stone, 1938, Op. cit., 
p. 25, fig. 8A (Full references). 
A small slender species so far known only from the South- 
eastern United States. Like its Neotropical congeners, it appears 
to be crepuscular. 


Leucotabanus nigriventris Krober 
(Figs. 8, a, b) 


1931, Stett. Ent. Zeit., XCII, p. 92. (9; Chiapas, Mexico); 1934, Rev. Ent., 
IV, 2, p. 276. 


Tabanus albiscutellatus Hine (nec. Macq. 1850) (in part) 
1925, Occ. Pap. Mus. Zool. Univ. Michigan, No. 162, p. 34. 


Kréber’s description is unusually brief, but seems to fit the 
present species fairly well. The specimens studied by Hine have 
the abdomen somewhat rubbed in the middle, so that mid- 
dorsal triangles are not apparent. The white hind margin of the 
third tergite is present in one specimen, obsolete in the other. 
Both are labelled ‘‘Cayuga, Guat. VI-’15. Wm. Schaus coll.”’ 


Leucotabanus leuconotum nom. nov. 
(Figs. 5, a, b) 


Tabanus unicinctus Walker, 1857, Trans. Ent. Soc. London (NS.), IV, p. 122 
(9; Para, Brasil). Kertész, 1900, Cat. Tab., p. 76. Surcouf, 1921, Gen. Insect. 
Taban., p. 87. Kréber, 1930, Zool. Anz., LXX XVI, p. 260, fig. 6 (Leucotabanus), 
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Bequaert, 1931, J. New York Ent. Soc., XX XIX, p. 552. Kréber, 1934, Rev. Ent., 
IV, 2, p. 276. Stone, 19388, U. S. Dept. Agric. Misc. Publ. No. 305, p. 26. (nec 
Tabanus unicinctus Loew, 1856, Neue Beitr., IV, 27, 7. Kréber, 1925, Bull. Soc. 
Roy. Ent. d’Egypte, p. 106, fig. 6; in Lindner, Flieg. Pal. Reg., No. 19, p. 130. 
Efflatoun, 1930, Mem. Soc. Roy. Ent. d’Egypte, IV, 1, pp. 108-109, figs. 127-128). 

? Tabanus albiscutellatus Bequaert, 1926 (nec Macq. 1850, ? nec Hine, 1925) 
Med. Rep. Harvard Exped. Amazon, Pt. 2, p. 230. 


Female.—Length 14-17 mm. Frons, antennae and palpi as figured. 
Frontal callus chestnut brown. Antennae orange brown, the annulate 
portion of the third segment black. Palpi light brown, almost wholly 
black haired. Mesonotum and scutellum white haired and white pol- 
linose, with a narrow median and broader dorso-lateral dark stripes. 
Sides of mesonotum and pleura thinly white haired. Legs brown, the 
tarsi, apices of tibiae, and bases of femora black and black haired. 
Tibiae, except apices, and apical halves or less of femora with white 
hairs. The legs are not nearly so prominently bicolored as are those of 
canithorax. Abdomen brown to black, black haired. Tergite 1 with a 
very small median tuft of white hairs, 2 with a broad, continuous, white 
hind marginal band, widened in the middle and at the sides, 3, 5 and 6 
with white median triangles, and 4 with a band like that on 2. The 
third tergite bears a narrow white band also, on occasional specimens. 
All specimens before me show a peculiar lateral flattening of the terminal 
abdominal segment, much more marked than in other species of the 
group, so that the abdomen appears to bear a pointed terminal spine. 


Specimens examined: 1 @ Rio Essequibo, Br. Guiana (J. 
Ogilvie); 2 9 Iquitos, Peru, Mar.-Apr., 1931 (R. C. Shannon) ; 
1 2 Belem, Para, Brazil, Apr. 14, 1941 (W. H. W. Komp); 
1 9 Aura, Para; 8 @ Ilha de Maraj6, Para, Brazil (R. 
Damasceno). 


GENERIC RELATIONSHIPS OF THE DOLICHOPODIDAE (DIPTERA) 
BASED ON A STUDY OF THE MOUTHPARTS, by StsterR Mary BERTHA 
CREGAN, R.S. M. Pages 1-68, 193 figs. on 30 plates. 1941. 10.5 x 7 inches. 
Paper bound. Published by THE UNIVERsITy oF ILLINOIS PREss, Urbana, 
Ill. Price, paper bound, $1.00. 

This work is Illinois Biological Monograph No. | of Vol. XVIII. It covers 
the anatomy of the mouthparts of the predatory adults of a family of flies many 
of which have very highly specialized methods of feeding. The Dolichopodid 
adult has lost its mandibles and maxillary jaws during fly evolution but manages 
to chew its living prey with substitute organs developed from the labrum in which 
the epipharynx is toothed and otherwise elaborately developed. Many species 
are associated with the seashore or even swift streams and water falls where they 
seize the ‘larvae of aquatic insects, drag them ashore and devour them. Some 
species capture mosquito larvae when they come to the surface for air. 

Sister Mary Cregan has given us thirty plates of good drawings which form 
a comparative study of these parts in the twelve groups of genera which she rec- 
ognizes from her studies. She has examined the mouthparts of thirty-two of the 
sixty-two genera listed by Curran (1934). 

Besides the excellence of the work itself we are pleased that a mere state 
university, state controlled, can find funds for publications of this size.° All 
honor to the University of Illinois.—C. H. K. 





NOTES ON TABANIDAE (DIPT.) FROM PANAMA 
VI. THE GENUS FIDENA WALKER. 


G. B. FAIRCHILD, 


Junior Medical Entomologist, 
Gorgas Memorial Laboratory, 
Panama, R. de P. 


Genus Fidena Walker, 1850 
Genotype Pangonia lencopogon Wied. 1828 


The generic synonymy of the species belonging to the old 
genus Pangonia is highly involved, and the various names 
proposed for segregates from it have been for the most part 
based on rather trivial characters. A short bibliography will 
be found at the end of this paper listing most of the papers 
dealing with the problem. Lutz’ treatment of the Brazilian 
species is in some ways the most satisfactory, and his groupings 
apply fairly well to the Panama species. The eventual solution 
may well consist in the use of some of his names in a subgeneric 
sense. Thus of the species here treated, pyrausta, gracilis, and 
rhinophora could be placed in Epipsila, schildi in Neopangonia, 
and the rest in Fidena s. s. (Erephopsis Lutz, nec Rondani). 
However, it seems unwise to make wholesale changes with a 
very limited fauna as a basis, and for the present all the Panama 
species will be considered as belonging to Fidena. 

In Panama the species are rare and local, and with the 
exception of F. isthmiae, confined to areas of heavy forest, 
mostly at higher elevations. 


KEY TO FEMALES OF FIDENA 


1. Legs entirely dark, at most the fore tibiae and tarsi somewhat brownish.... 2 
Legs bicolored, the tibiae and tarsi very much lighter than the femora and 
coxae. Basal part of wing to the apex of basal cells darkened.......... 4 


2. Beard white. Apices of basal cells very slightly darker than rest of wing. 
Thorax and abdomen dark brown in ground color, scutellum reddish. 
2nd to last abdominal tergites and sternites with golden o or a red 
hairs. Clypeus with stiff hairs or bristles........... iia ._howardi 

Beard brown or black. 


3. Large species, generally « over 18 mm. , long. ‘Face auch produced, snout- 
like, black. Antennae blackish. Wings yellowish fumose, the apices 
of the basal cells not darkened. Abdomen dark brown to black, the 
sides of the second, fifth and sixth tergites with tufts of white hairs. 
Clypeus with stiff hairs or bristles...... .isthmiae 

Small species, less than 15 mm. long. Face rather ‘short, yellow. “Antennae 
yellow. Wings but lightly greyish fumose, the apices of the basal cells 
darker. Abdomen black. The second tergite with tufts of white hairs 
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laterally, and the last three tergites with sparse but complete white 
posterior bands. All sternites narrowly white margined. hen 
without stiff hairs... .. soana . schildi 
4. Beard white. Sides of mesonotum with a fine line of white hairs from 
shoulder to scutellum. Abdomen black, the second to fourth tergites 
with small white mid-dorsal triangles, the second, fifth and sixth with 


white tufts on the posterior lateral angles......... ee 
Beard dark, brown to black. . 5 Pate iene den Camis ee 5 

5. Abdomen blac k, or very dark brown s bs ‘ aera 6 
Abdomen reddish, entirely golden yellow hi ired .....fulvosericea 


6. Sides of second tergite with white hairs, fifth, sixth and seventh tergites 
wholly golden yellow or rufous orange haired. Sternites 2, 3 and 4 with 
white sublateral tufts, 5 to 7 yellow or orange haired pyrausta 

Sides of second tergite with white hairs, and second, third and fourth tergites 
with small mid-dorsal tufts of white hairs, 2nd sternite with white hairs 
laterally, otherwise abdomen all dark haired, or with the terminal segments 
Ny SO Ns 5-5 i058 59 ho ee Fo 0090s Wika wy 2 own be ace 


Fidena howardi n. sp. 
(Figs 5, 5a, 5b) 

Female—Length 16.20 mm., of wing, 14-18 mm. 

Frons a little less than three times as high as wide, narrower in the 
middle, dark gray pollinose. Ocelli large, yellow. Face produced, 
snout-like, grey pollinose dorsally, black and shiny on the sides and 
beneath. Clypeus with stout hairs. Antennae blackish, the third 
segment slender. Palpi of two subequal segments, the terminal very 
slender, as long as antennae, dark brown, black haired. Proboscis 
very long, longer than head and thorax, black, shiny, the labium 
obscurely annulate, the labellae small, about one-nineteenth of total 
length. Beard snow white. 

Thorax dark brown, brown pollinose and black haired. Pleura and 
coxae black haired, except a tuft of white hairs before the wing bases, 
and a few white hairs mixed with the black just above the wing insertion. 
Scutellum reddish. Wings brownish yellow fumose, first posterior cell 
closed and short petiolate in three specimens, narrowly open in the 
fourth. Upper branch of third vein forming a sharp angle at base, but 
no appendix. 

Legs entirely black, black haired, except ventral surface of fore 
tarsi, and to a less extent, fore tibiae, which are clothed with short 
bright rufous pile. Abdomen dark brown, the posterior margins some- 
what lighter, clothed with black hair. From the second segment on, 
the tergites and sternites are clothed with an increasing amount of 
golden yellow or orange red hair, so that the terminal two or three 
segments are wholly of this color. The material is not in the best state 
of preservation, being rather rubbed, but this appears to have been the 
original condition. Three of the specimens have yellow hair, one 
orange red hair. 

Holotype 2 and 3 92 Paratypes, Cerro Horqueta, 6,000 ft., 
Boquete, Chiriqui Prov., Panama. June, 1940 (T. T. Howard 
coll.). 

This species seems closest to Fidena bicolor Kréb. from 
Costa Rica, but that species differs in having a paler abdomen 
and black beard. 
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Figs. 1, la, lb. Fidena isthmiae sp. nov. Holotype. Figs. 2, 2a, 2b. Fidena 
auripes Ricardo, Figs. 3, 3a, 3b. Fidena gracilis Kréber. Figs. 4, 4a, 4b. Fidena 
pyrausta (Osten Sacken). Figs. 5, 5a, 5b. Fidena howardi sp. nov. Holotype. 
Figs. 6, 6a, 6b. Fidena isthmiae var. 

Figures are of frons, antenna and palpus of female specimens, and are all drawn 
to the same scale. 
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Fidena isthmiae n. sp. 
(Figs. 1, la, 1b) 

Female—Length 20-23 mm., of wing, 20-21 mm. 

Frons narrow, about five to five and one-half times as high as basal 
width, broadest at vertex, clothed with brownish pollen and with a 
more or less well marked median ridge in the upper half. Face much 
produced, snout-like, equalling or exceeding the apex of the antennae, 
covered with greyish pollen, except the clypeus which is shiny and with 
numerous short bristles. Antennae slender, brown, the first joint 
about twice as long as wide, the third joint evenly tapering from base 
to apex. Palpi with the two joints subequal, the terminal joint long, 
about equal to antennae, widest on basal half, thence narrowing to a 
fine point, dark brown, black haired. Proboscis black at base, yellow 
at apex, about as long as head and thorax together. Labellae slender, 
yellow, shiny, about one-eighth length of proboscis. Beard dark 
brown to black, occasionally with a few grey hairs. 

Thorax dark chocolate brown, the scutellum lighter, clothed with 
brownish pollen and sparse black hairs. Pleura and coxae dark brown, 
black haired. In three specimens there is a prominent tuft of white 
hairs before the wing bases, and a less noticeable tuft behind the wing 
insertion. In another specimen, only the post-alar tuft is white, while 
in the remaining specimen both tufts are dark. Legs dark brown to 
black, black haired, the fore tarsi with prominent golden red pubescence 
beneath. Wings dusky, yellowish in the discal area. First posterior 
cell closed and petiolate in all specimens; no appendix on third vein. 

Abdomen very dark brown to black, highly polished and with sparse 
black hairs. The posterior corners of tergites 2, 5, and 6 bear prominent 
tufts of silvery white hairs in four of the specimens. In the other 
specimen (Boquete), which is somewhat worn, these tufts are barely 
visible and the palpi are shorter and stouter. Beneath, the sternites 
are like the tergites, with the white hair tufts, when well developed, 
carried over, and in one specimen there is a sparse transverse posterior 
band of white hairs on the second tergite. 


Holotype ¢, Canal Zone Forest Reserve, Oct. 23, 1939; 
2 9 Paratypes, El Real, Darien, Aug. 15, 1930 (L. H. Dunn 
coll.) (det. as Sackenimyia venosa by Kréber); 1 9, no locality, 
but undoubtedly from Panama;1 9, Cerro Horqueta, 6,000 ft., 
Boquete, Chiriqui Prov., Panama, June, 1940. In addition I 
have seen 1 9, upper Pequeni River, March 31, 1909 (Jennings 
coll.); 1 @ Old Panama, Sept., 1936 (Komp coll., feeding on 
Boa sp. in Old Panama Zoo); 1 o&, Cano Saddle, Gatun, C. Z., 
July, 1923 (Close coll.); and 1 9, Barro Colorado Is., C. Z., 
June 14, 1939 (Zetek coll.) which agree with the present species, 
though unfortunately they are not before me, but in the U. S. 
Nat. Mus. Another specimen in the same institution from 


ETT 





1941] Fairchild: Tabanidae from Panama 643 


Ecuador lacks the white prealar spots and has somewhat more 
slender palpi, but may well be the same species. In the Hine 
Collection, at Columbus, Ohio, there is a lot of 5 2 andl @ 
from Cano Saddle, C. Z., June and July (Shannon coll.) and 7 
other females from Mexico, Costa Rica, British Guiana, Panama 
(Bohio, C. Z.) and Brasil (S. Paulo). Of these, the Panama 
and Costa Rican specimens are probably the present species, 
the others in most cases are quite distinct. All are labelled 
Erephopsis niger Ric. The o& is like the females in coloration, 
but holoptic, and the eye facets all of one size. A final female 
specimen before me (Figs. 6, 6a, 6b) differs a good deal, in that 
the palpi are much shorter and blunter, the thorax lacks any 
trace of white, as does the 2nd tergite, while the hairs on the 
Sth and 6th tergites are straw colored rather than white. I 
believe it to be but a local variant of the present species, but the 
differences are such that I have excluded it from the type 
series. The specimen is from Vic. Compostela, Nayarit, 
Mexico, July, 1934. The Paratype from Boquete approaches 
this last specimen, and in some respects forms a connecting 
link between it and the other types. 

It is with some hesitation that this species is described as 
new in the face of Kréber’s and Hine’s determinations, but it 
differs from the descriptions of Sackenimyia venosa (Wied.) and 
Erephopsis niger Ric. in several respects. Wiedemann’s original 
description (Auss. Zweifl. Insekt., I, p. 87, 1828) is not suffi- 
ciently detailed to tell much, but the wing veins are said to be 
brown margined, which is not the case in my specimens. 
Kroéber’s redescription is also rather brief, but it and the figures, 
in part at least taken from the types, show a more blunt palpus 
and broader frons, while the yellow haired abdomen is very 
different. Lutz’ description and figure (1909, Zool. Jahrb., 
X, 4, p. 631, Pl. I, fig. 4) is also different. Ricardo’s species 
has much more white hair, the beard and sides of thorax being 
extensively white. I have a male and female from Bartica, 
British Guiana (Figs. 2, 2a, 2b), which I believe are her species. 
It seems probable that auripes Ric. is but the female of niger Ric. 

In addition I have examined the descriptions of penicillata 
Bigot 1892 and castanea Surc. 1921, but they do not seem to 
agree with the present species. /P. laterina Rond, 1850 (Central 
America) I do not know, but it may have been this species. 
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Fidena schildi (Hine) 
Erephopsis schildi Hine 1925, Occ. Pap. Mus. Zool. Univ. Michigan, No. 162, 
pp. 11-12 (9; La Suiza de Turrialba, Costa Rica). 
Fidena schildi Krober, 1933, Arch. Naturgeschichte (N. S.) II, 2, p. 260; 1934, 

Rev. Ent., IV, 2, p. 250. 

A Topotype (Turrialba, Costa Rica, Aug. 5, 1927. W. J. 
Hamilton) in my possession has been compared with the types 
in Columbus, Ohio. The first posterior cell is open in both 
wings of my specimen, closed in one, open in the other wing 
in the Paratype, and closed in both wings in the Holotype. 
The species is so far known only from Costa Rica, but may well 
occur also in the mountains of western Panama. The figures 
given for gracilis will serve equally well for the present species. 


Fidena gracilis Kréber 
(Figs. 3, 3a, 3b) 
Melpia gracilis Krober, 1930, Mitt. Zool. Mus. Hamburg, XLIV, p. 181 (co, 9; 

Brasil; Colombia, Chiriqui). 

Fidena gracilis Kréber, 1934, Rev. Ent., IV, 3, p. 247. 

Kréber does not state which of his specimens came from 
which localities, and his statement that his males have dark 
beards, while that of the female is snow white, arouses the 
suspicion that more than one species is included. A female 
specimen before me from Restrepo, Dept. Meta, Colombia, 
500 meters, (J. Bequaert coll.) agrees well with his description 
of the female. I have included the species on the basis of 
Kroéber’s Chiriqui citation. 


Fidena pyrausta (Osten Sacken) 
(Figs. 4, 4a, 4b) 

Pangonia pyrausta Osten Sacken, 1886, Biol. Cent. Amer., Dipt. I, pp. 43-44 (9; 
Volcan de Chiriqui, Panama). Williston, 1901, Op. Cit., Suppl., p. 253 (Mexico, 
Tepic, Mazatlan); 1894, Kansas Univ. Quart., III, p. 189 (Mexico). 

Diatomineura pyrausta, Surcouf, 1921, Gen. Insect., p. 131, Ricardo, 1900, Ann. Mag. 
Nat. Hist., (7) V, p. 172. 

Melpia pyrausta Enderlein, 1925, Mitt. Zool. Mus. Berlin, XI, 2, p. 275. Krdéber, 
1930, Mitt. Zool. Mus. Hamburg, 44, p. 178 (Peru, Ecuador, Colombia). 

Fidena pyrausta Krober, 1934, Rev. Ent., IV, 2, p. 250. 

Malpia auricauda Enderlein, Mitt. Zool. Mus. Berlin, XI, 2, p. 276 (9 ; Colombia, 
Venezuela). Kréber, 1930, Mitt. Zool. Mus. Hamburg, 44, p. 179, fig. 128. 

Fidena auricauda Kréber, 1934, Rev. Ent., IV, 2, p. 246. 


Osten Sacken’s description fits the present species perfectly. 
Of my two Panama specimens, both taken on the same day at 
the same place, one has the fifth to last abdominal tergites 
clothed with orange red hair, the other has these tergites 
clothed with pale straw colored hair. In both the first posterior 
cell is open. A specimen from Aragua, Venezuela, differs from 
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mine only in having the first posterior cell closed. I do not see 
how Enderlein’s species can be separated from pyrausta. The 
characters he uses are quite variable. 
Distribution: Mexico (Williston), Panama to Peru (Kroéber). 
Panama records: 3 92, Volcan de Chiriqui (Osten Sacken), 
2 9, El Valle, Coclé Province, May 21, 1939. 


Fidena rhinophora (Bellardi) 


Pangonia rhinophora Bellardi, 1859, Ditt. Mess., I, p. 46, Pl. 2, fig. 1 (9 ; Mexico). 
Osten Sacken, 1886, Biol. Cent. Amer., Dipt., I, p. 44; 1887, Cat. N. Amer. 
Dipt., p. 52. Kertesz, 1900, Cat. Taban., p. 23. Williston, 1901, Biol. Cent. 
Amer., Dipt., I, Suppl. p. 251. 

Diatomineura rhinophora Ricardo, 1900, Ann. Mag. Nat. Hist., (7) 5, p. 169. Sur- 
couf, 1921, Gen. Insect., p. 131. 

Erephopsis rhinophora Hine, 1925, Occ. Pap. Mus. Zool., Univ. Michigan, No. 162, 
p. 10. 

Melpia rhinophora Enderlein, 1925, Mitt. Zool. Mus. Berlin, XI, 2, p. 275. Krober, 
1930, Mitt. Mus. Hamburg, 44, pp. 179-180 (Orizaba, Mexico; Bolivia). 

Fidena rhinophora Kréber, 1934, Rev. Ent., IV, 2, p. 250 (Mexico). 

A specimen from Osten Sacken’s collection, identified by 
him, is before me. It agrees perfectly with Bellardi’s description 
except that the terminal segments of the abdomen are dark 
brown haired, rather than ‘‘vivissime rufo-croceo,’’ a fact noted 
by Osten Sacken on the label. I believe, however, that not too 
much weight should be attached to the color of these hairs, as 
they seem to vary considerably, as noted under pyrausta. The 
specimen is labelled merely ‘‘Mex.’’ It is doubtful if this 
species occurs in Panama, or that Krdéber’s Bolivian record 
refers to this species, but as it has been confused with pyrausta, 
I have included it for the sake of completeness. The frons, 
palpi and antennae are practically indistinguishable from those 
of pyrausta. 


Fidena fulvosericea Kréber 
1931, Zool Anz., 95, pp. 26-27, fig. 11 (9; Darien, Colombia); 1934, Rev. Ent., IV, 

2, p. 247. 

I have seen no specimens of this species, but it should be 
recognizable on account of the wholly golden haired abdomen 
and black beard. Kréber’s specimen was probably collected 
prior to the separation of Panama from Colombia. 

Distribution: Known only from the type locality. 

Panama records: Darien (Kroéber). 
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BUTTERFLIES, by Ratpw W. Macy anp HARoLp H. SHEPARD. vii 245 pages, 
4 colored plates and 45 text figures. Published by the University of 
Minnesota Press, July 10, 1941. Price, $3.50. 


The foreword to ‘‘Butterflies’’ opens with a definite limitation of scope to 
the ‘‘butterfly species known to occur east of Nebraska and the Dakotas 
and as far south as the northern borders of Missouri, Kentucky and Virginia.”’ 
Even though taxonomic works of limited scope are likely also to be of very limited 
interest to specialists, the reviewer has never examined a work on this subject 
with such complete satisfaction as this book engenders. It should be of 
inestimable value to butterfly lovers in the area covered and a useful volume 
to anyone who studies the North American fauna. 

From the aesthetic point of view the authors are to be congratulated on their 
excellent diction and on their judicious choice and arrangement of introductory 
matter in the section ‘‘About Butterflies.’’ No matter how many years one 
has worked on these insects nor how familiar he may be with the details recorded 
here, he is likely to find himself immersed in these pages like a high-school boy 
who has just discovered that there are books on butterflies. 

The strictly taxonomic portion of the book is equally well done, combining 
a well chosen minimum of diagnostic characters with ecological data and data on 
life cycle, habits and distribution. The inclusion of a brief bibliography of 
significant works for each species is an unusual feature for a book of its size, and 
one that adds to its scientific value in the training of younger entomologists. 

In spite of the fact that they have so nicely met the requirements of the 
average student of butterflies, whose work is unlikely to progress beyond his own 
entertainment, the authors have obviously given careful attention to the scientific 
accuracy of their nomenclature. This point and the wholly up-to-date treatment 
of controversial points attest the scientific attitude of the writers and guarantee 
the value of the book to taxonomists. It is rather a shock to find an old friend, 
Epargyreus tityrus, masquerading as Proteides clarus—but such matters are a criti- 
cism of scientific nomenclature, not of this book. 

The inclusion of good keys is also an unusual feature in books of this type 
that will appeal to scientists. 

“‘Butterflies’’ is recommended with enthusiasm to all entomologists. If 
you have a young friend with a budding interest in such matters, it will make a 
superlative gift.—A. W. L. 





A NEW ACANTHOCERA (DIPTERA, TABANIDAE) FROM 
CENTRAL AMERICA 


G. B. FarrRcHILD 


Junior Medical Entomologist 
Gorgas Memorial Laboratory 
Panamé, R. de P. 


Through the courtesy of Dr. C. H. Kennedy and Prof. J. N. 
Knull, I was afforded the privilege of examining the Hine col- 
lection of Tabanidae, where the present specimen was found. 
The genus has been hitherto known only from South America 
(Fairchild, Rev. Ent., X, 1, pp. 14-27, 1939), and its occurrence 
in Costa Rica is very interesting. The present species seems 
nearest to A. apicalis Fairch. or A. coarctata Wied., but is 
abundantly distinct from both. It is unfortunate that the 
antennae are defective, but the rather short basal segments 
make me suspect that the terminal segment bore a well 
developed tooth. 


Acanthocera costaricana n. sp. 


Mt 


Fig. 1. Frons and basal segments of antennae 
Acanthocera costaricana sp. nov. 


Female.—Length 12 mm., of wing, 10.5 mm. 

Frons a little more than 3 times as high as basal width, narrowed 
above. Callus brown, as wide as high, broadly triangular above and 
produced nearly to vertexal tubercle. Vertexal tubercle well marked, 
with vestiges of 3 ocelli. Fronto-clypeus and cheeks largely bare and 
shiny with small lateral areas of grey pollinosity. Antennae with the 
first and second joints not unduly elongate, the first joint somewhat 
more than twice as long as the second. Third joint missing. Palpi 
and most of proboscis missing. Eyes apparently bare, the color pattern 
not revivable. 

Thorax dark brown, with a pair of sub-dorsal incomplete yellow 
stripes. The pre-alar tubercles bear a tuft of golden yellow hairs, and 
the scutellum is wholly golden haired. Pleura brown, greyish pollinose, 
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with a patch of white hairs above the base of the fore coxae. Wings 
with subepaulet bare, third vein without an appendix. The wing 
markings are indistinguishable from those of A. kréberi Fairch. Costal 
area, including upper third of first basal cell, and all anterior to upper 
branch of third vein brown, as is the anal cell. Rest of wing hyaline. 
Femora dark brown; all tibiae white on basal 24 to 34; tarsi blackish. 
Abdomen very dark brown, black haired. The first tergite whitish 
at sides and the third with a very narrow yellow haired hind marginal 
band. Sternites 1, 2 and 3 with white hind margins, rest all dark. 


Holotype @, Higuito, San Mateo, Costa Rica (Pablo 
Schild coll.). To be deposited in the Ohio State University 
collection, Columbus, Ohio. 


PLAGUE ON US, by GEppEs SmirH. 365 pp. Illustrated. 1941. THe Common- 
WEALTH Funp. 41 East Fifty-seventh St., New York City. Price $3.00. 

Information about diseases is of interest to all of us even if it is only to avoid 
them for no one gets sick by choice. The communicable diseases often occur in 
epidemic fashion and Mr. Smith’s theme is about this phenomenon. 

The great epidemics of historical and recent times are described and these 
vivid accounts arouse curiosity concerning their modus operandi. The approach 
to this large problem is a consideration of the sick individual. The parasites which 
cause disease, how they get into the body, what they do after entrance, what the 
body does about them, and the fate of the parasites and the fate of the host, form 
as excellent a presentation of host-parasite relationships as can be found for the 
general reader. Next, an analysis of the sick crowd is tackled and although in 
many instances it is known how large numbers of people get sick, there is no exact 
knowledge why this happens. Since epidemics are organized of variable rather 
than of constant factors it has been impossible to construct a satisfactory formula 
for them. Hence, when defenses are considered it is no wonder that they are often 
primitive except where the individual is concerned. Physical barriers, such as the 
quarantine, are still fashionable even though the usefulness of many forms has not 
been proven and the defenses of the individual are largely the natural functions of 
the body. The good epidemiologist is an efficient detective and this is illustrated 
by a chapter on solutions of several recent catastrophes. There is still much to be 
discovered about common things such as influenza, pneumonia, and colds. Enemies 
sometimes believed to have been conquered, plague, yellow fever, and malaria, 
are still harassing us. 

The presentation of knowledge for widespread consumption, especially when 
gleaned from technical literature, is an exceedingly difficult task. ‘‘Plague On Us’’ 
adheres to facts and they are well organized; there is absolutely no attempt to be 
sensational yet the subject matter itself is thrilling, and being beautifully written 
it is intensely interesting. The excellent illustrations are pertinent and citations to 
literature, interviews, and correspondence give the sources of information. An 
index makes finding all subjects an easy matter. There are many references to 
insects as they have a prominent part in disease transmission and it should be 
superfluous to add that the principles of epidemiology are widely used by 
entomologists interested in the control of insect pests. 

The institution which published this splendid book and also ‘‘Mosquito 
Control’ by Herms and Gray, was established in 1918 by a gift from Mrs. Stephen 
V. Harkness. Its activities, supported by endowment, are concentrated largely in 
the fields of public health, medical education and research, mental hygiene, and 
legal research. The Division of Publications, which is concerned primarily with 
studies sponsored by the Fund, was established in 1927 and Geddes Smith is its 
assistant director.—C. E. VENARD. 





A STUDY OF NEST AND NESTING HABITS OF THE ANT 
LASIUS NIGER SUBSP. ALIENUS VAR. 
AMERICANUS EMERY 


A. E. HEADLEY 
1705 East 46th Street 
Ashtabula, Ohio 


According to W. M. Wheeler, Lasius niger alienus var. 
americanus is the most widespread ant and the most abundant 
insect we have. It is commonly called the cornfield ant, and 
rightfully so, but it is also found in lawns, along sidewalks, in 
fields, and in woods, in great abundance. It has been observed 
that these ants will congregate in large numbers in certain 
areas and several problems have arisen concerning the nature 
of such aggregations. 

The purpose of this study was to discover if a series of 
Lasius niger alienus var. americanus craters in a restricted area 
represent a number of nests or one tremendous colony, and if a 
number of nests are present, to determine the extent of each. 
The problem presented itself because of the previous observa- 
tions that seemingly active craters (active with ants going in 
and out), when dug, showed no sign of a colony beneath. 

Area to be studied.—The area studied was on the southeast 
corner of the Ohio State University campus. It was shaded by 
sugar maple trees and the ground was almost barren. Lasius 
niger alienus var. americanus was the only ant nesting there and 
the craters were abundant. Perhaps they were numerous 
because of the sufficient supply of food, for insects were 
constantly dropping from the trees. 


Plotting procedure.—The first thing done was to lay a five foot 
quadrat rule on the ground and mark off the square with pegs. This 
was repeated until twelve such squares were plotted, making a total 
area of three hundred square feet thus marked. This area was twenty 
feet long and fifteen feet wide. As each quadrat was outlined the 
craters in that square were marked by smaller stakes so that a map 
could be made showing the exact location of each crater. One hundred 
forty-nine craters were found in the three hundred square foot area. 


Methods of Study and Observations.—The first chart was made 
June 24th and 25th, 1940, after several days of heavy rains had closed 
all openings. These rains caused the ants to dig out, making one- or 
two-inch high craters which were easily seen and charted. When the 
chart was begun, it was thought that there would a grouping of craters 
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in such a way that nest boundaries would be indicated by this grouping; 
thus, the total number of nests in the subareas could be determined. 
The chart when completed showed that the number of nests could not 
be determined by this method since the craters were grouped with no 
apparent rhyme or reason, and gave no clue as to whether this was one 
large nest or a series of smaller ones. (See Fig. 1). Since this failed, a 
different attack was made on the problem. 

Columns of Ants and their Significance.—After the chart was made, 
it was noticed that the ants form columns from crater to crater. Such 
files consist of a loose string of individuals forming a simple line and are 
quite distinct from the wanderings of ants which are foraging at random. 
It was thought that if enough such files could be plotted they might show 
whether or not all the craters intercommunicated. By constant 
watching over a number of days, sixty such columns were observed and 
charted. Since these were always between the same craters, it might 
be assumed that these craters so connected, belonged to one nest. (See 
fig. 2). Eleven was the largest number of craters observed to be linked 
by trails. In other places, five, four, three and two craters were seen 
to be associated in this way. Sometimes, the ants transported pupae 
from one opening to another but at other times, they carried nothing. 

Trailing died down as the weather became warmer and drier. These 
same columns were observed day after day and no new files were seen 
although they were watched for at night as well as by day. 

These files demonstrated one thing conclusively. Each single nest 
opening does not represent a separate nest. However, they did not 
solve the problem of how many openings belong to each nest. If 
numerous trails had been found connecting most of the craters, it would 
have indicated that the territory covered one big nest. Since such 
were not found, a guess might be hazarded that there were a series of 
smaller nests, the outlines of some of which were made out vaguely by 
the trail plotting. However, this is somewhat negative evidence. It 
does not take into consideration the fact that ants might trail to other 


EXPLANATION OF PLATE I. 


Fig. 1. Nest openings of Lasius niger alienus var. americanus ants plotted on 
the Ohio State University Campus. All dots represent openings found June 24th 
and 25th, 1940, after a series of rains. Dots circled were nest openings still present 
three weeks later, after a period of dry weather. The dots not circled represent 
openings which had been filled in and discarded during that time. 


Fig. 2. Surface trails between nest openings. Each circle represents a crater, 
the lines represent the path taken by columns of ants linking certain nest open- 
ings. Nest groupings shown were taken at random from the plot. 

(One inch= two and one half feet) 


Fig. 3. Foraging trips of ants. Showing (A) that certain nest openings were 
avoided by ants belonging to different groups of openings, (B) the distance trav- 
eled by foraging ants, (C) that the foraging range depended upon nearness of the 
nest openings belonging to different groups. 


Fig. 4. A Lasius niger alienus var. americanus nest area dug July 16, 1940, at 
Columbus, Ohio. The figure shows that the chambers are scattered and not 
directly beneath the surface openings. Letters A-F=nest openings at surface. 
Numbers 1-17=chambers beneath the surface. Depth excavated=17 inches. 
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openings in the future, nor does it eliminate the possibility that all 
parts might be inter-connected underground. While these columns 
were being watched, hostility between ants was noticed. 

Hostility —Various people have observed that ants of the same 
species, but from different colonies, are hostile to each other. If such 
hostilities could be demonstrated, they might indicate colony bounds. 
It was noticed that individual ants out searching for food seemed to 
have definite foraging territories. When an ant was foraging, it some- 
times came in contact with an ant from a neighboring crater. One of 
two things always occurred; the ants either turned toward their 
respective craters, or there was a fight. If a fight ensued, the battle 
might terminate in a few minutes or progress for fifteen to thirty 
minutes. These fights most often occurred within three to five inches 
of an opening. It was observed that the ant which belonged to the 
nearest crater won more often, dragging its opponent down into the 
crater opening. However, with unmarked ants, observations were too 
uncertain for record. Though this lead failed, it opened up the question 
of territory for colonies. 

Foraging Territory.—It was noticed that individual ants out foraging 
seemed to have limits to their territory. An attempt was made to 
observe and plot foraging territories. Lasius individuals forage singly 
and seem to wander at random so that much time must be consumed 
in watching any one ant, which may end up by merely wandering in 
circles close to the nest. In general, ants seemed to forage very close to 
their home craters and avoid the area immediately around certain other 
craters. If ants from one crater came close to a crater not of their 
immediate nest group they would turn off to one side, not coming in 
contact with the second crater. In general, it seemed that ants in the 
plot would range three or four feet from their own crater if no other 
nest was encountered (assuming that there are individual nests) but 
will not forage so far if other nests are close. (See fig. 3). This restriction 
of range may be conditioned by the abundance of food that drops 
from the trees overhead. 

Lasius niger alienus var. americanus ants are carnivorous in their 
food habits. This is attested by the fact that they were seen to collect 
Diptera, Coleoptera, Hymenoptera, Lepidoptera larvae, and earthworms. 
They will eat ants of their own kind. They are very hostile to Formica 
pallidefulva schaufussi incerta workers and will kill them at every 
opportunity. The food is usually dead when the ants find it, but they 
will also capture living insects that are small or can not move rapidly. 
It has been noted, that while these ants like the sweet fluids of root aph- 
ids, they must have an abundance of aninal food for good living. 
(Forbés 1908). 

Periodicity.—Another interesting side problem involved periodicity 
of activity and the possibility that this might be found to be con- 
trolled by temperature and humidity, or light. It was noted that 
numbers of ants on the ground surface varied enormously from time to 
time and that ants from all the nests did not forage at the same time. 
This can be shown in one way by listing the number of active craters at 
different periods. 
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Three weeks after the first chart of craters was made it was decided 
to make a second plotting of the area. During this interim the weather 
had been fairly warm and had become gradually less humid. As the soil 
dried out, craters (opened after rains) were abandoned until, after 
three weeks, about fifty-one fewer craters were found on the plot. 
(See fig. 1), (openings fill up with wind-blown soil and debris unless they 
are constantly kept open by worker ants.) A very few new openings 
were found, which were usually at the cracks in the soil which were 
made by drying. Several slight rains had no effect on openings. 

Another more direct indication of periodicity of activity may be 
seen by counting numbers of individuals active on the surface from 
time to time. After hard rains, ants were out in large numbers; but, as 
dryness increased, surface activity decreased during the day. This 
decrease continued until activity ceased almost entirely. On warm 
nights (after unusually warm days) ants were out in great numbers and 
it was thought that they might be primarily nocturnal. On other 
nights, (after more favorable day temperature) the increased activity 
was not to be found. Forbes (1908) noticed that the ants remained under 

.the ground in periods of summer drouth. It may be possible to show 
| a correlation of activity with temperature and humidity if a series of 
readings are taken throughout the day over a period of cool, warm and 
hot weather. (One difficulty here involves the accurate counting of 
ants present.) 


Baiting.—Because of inconclusive results from the other methods, 
baiting the plot was tried to see if ants could be lured away from their nor- 
mal territories. Twodifferent attempts at baiting weremade. Sinceit was 
known that Lasius eat dead insects and worms, earth worms were cut 
up and laid about one foot apart in a cross along the diagonals of the 
rectangular block of twelve quadrates. This bait was put out about 
three o’clock in the afternoon. By three-thirty many ants were out 
feeding. They were watched very closely for more than an hour, but 
there were no outstanding developments such as the formation of new 
columns, nor did the ants come from all over the plot to feed on the 
worms. Only those ants fed whose openings were near the food. 
Surprisingly enough, no ants emerged from some of the holes near 
which food lay. These were not abandoned craters since they had 
shown active ants at various times in the past. 

A test was made in one portion of the area where it had been observed 
that one group, of ants stayed apart from an adjacent group. At this 
place a piece of worm covered with ants was moved over to the next 
worm, where there were numerous ants from the other group. Imme- 
diately a fight was started. The ants quickly picked their opponents 
and the battle raged. There was no “ganging up” on a hostile ant; each 
individual fought its own separate fight. Those ants not having an 
opponent ran around in seeming excitement. Within ten minutes the 
struggle was over; the transported ants had been subdued and carried 
down the nearest crater. For several minutes afterward, the victorious 
ants seemed to check the battlefield for more foes to conquer, but 
finding no foreign ants about they gradually went back to feeding on 
the earth worm. 
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Since it was known that these ants were in the habit of coming out 
on warm evenings, such as this, it was hoped that more definite clues 
as to nest sizes and trails might be observed later. However, from 6:30 
to 8 o’clock in the evening there was no increase in the numbers of 
ants out, nor were the ants paying any attention to the food at this time. 

A second attempt was made at baiting two days later. This time, 
however, sugar was the inducement. The procedure was different in 
that sugar was sprinkled heavily in the center of each five-foot quadrat. 
The food was spread over an area one foot in length and six to eight 
inches in width. This was done between five and five-thirty in the 
evening. 

At six-thirty, no appreciable increase of ants out foraging was 
noticed. The plot was again examined at eight-fifteen with no marked 
increase in the number of ants out. About nine o’clock the area was 
studied with a flash light. The ants were out but not in great numbers 
nor were they paying much attention to the sugar. They were pri- 
marily bringing in insect food. The ants were observed until eleven- 
thirty that night. During this time there was no increase in the 
number of ants out. They did not flock to the sugar from all over each 
quadrat, the ants feeding of the sugar being those whose openings 
were near it. 

Again this indicated negatively that the area was not comprised of 
one big nest; yet there was no positive evidence of the boundaries of a 
series of nests. It was thought that perhaps the problem might be 
attacked better by digging a nest or nests. 

Digging a Lasius niger alienus var. americanus nest.—Since a study 
of surface activity was not satisfactory, a nesting area was dug to see if 
underground chambers were associated with clusters of craters. Because 
the plot which had been studied was located in a conspicuous part of 
the Ohio State University campus, it could not be dug, so a similar 
though smaller series of craters were excavated. This nest area was 
located on the Olentangy River dike opposite the south edge of the 
stadium of Ohio State University. The top of the dike has a path 
along the side of which was the nest. The vegetation over the nest 
consisted of grass, sweet-clover, Queen Anne’s lace, dandelion, plantain, 
and compass plant. The ground was filled-in gravelly clay. About six 
inches below the surface, the soil was damp and at a depth of ten inches 
it was wet. The nest (or nests) consisted of six active craters marked on 
the chart as “A,” “B,” “C,” etc. (See fig. 4.) 

The nest area dug was 29 inches long, 28 inches wide on one side, 
and 16 inches wide on the other. It was dug to a depth of 17 inches, 
which was four inches below any chamber found. A trench was dug 
beside these craters giving access to the tunnels from the side. White 
ink was put into the holes to follow the galleries. This did not work as 
satisfactorily as it might have if the soil had been clay, because the 
stones and gravel stopped the flow of ink. 

In digging the area, a section at a time was marked off and dug 
from the surface straight down to a depth of seventeen inches. In this 
manner, everything in that section wou:d be noted as it was found. 
As the digging progressed downward, aphids were looked for on the roots 





2 


1941] Headley: Lasius niger 655 


of various plants. Only two white aphids were seen and these were 
on the roots of dandelion. The plant roots were found to extend four to 
six inches below the surface. The chambers were carefully measured as 
to depth and distances from active craters, and their positions were 
charted on the graph. (See fig. 4.) 


TABLE | 


Data SHOWN ON Fic. 4. FEMALE PuPAE AND CALLOWS DEEP IN THE NEST AT 
TIME OF EXCAVATION 











5 : oe 
CHAMBER No. C oe —— - Type or Ants Founp 

1 8 Workers 

2 7 Workers 

3 8 | Workers 

4 6 | Worker pupae, workers 

5 S | Workers 

6 9 Workers 

7 9 | Worker pupae, workers 

8 12 Female pupae, workers 

9 12 Female pupae, workers 
10 9 Workers 
11 12 Female pupae, workers 
12 12 Female pupae, workers 
13 12 Female pupae, workers 
14 12 Larvae, female pupae, callows, workers 
15 12 | Larvae, female pupae, callows, workers 
16 13 Larvae, female pupae, callows, workers 
17 12 Larvae, female pupae 

1 





Chambers were one to two inches long and about one inch in depth 
and width. Those six, eight, and nine inches down, most frequently 
contained only workers in groups of five to twenty-five. They were 
never packed with ants as are the chambers of some other species. 
There were eight chambers found at these depths (six, eight, and nine 
inches) and only 2 of these (one at 6 inches and one at 9 inches) con- 
tained worker pupae as well as workers. 

In the nine chambers at the lower depths of twelve and thirteen 
inches, worker pupae, female pupae, larvae, and a few workers were 
found. Quite often the workers were callows which probably had not 
strayed very far from their original place of emergence from the pupal 
coverings. These lower chambers were in thoroughly moist soil and their 
depths agreed nicely with the findings of Forbes (1908) and Tanquary 
(1913) concerning depth of nests. Forbes noted that the ants went down 
twelve to fifteen inches to moist soil. Tanquary observed that in times 
of severe drouth, they occasionally went on down to a depth of twenty- 
two inches. 

It was soon noticed during the digging that series of chambers never 
lay directly beneath craters, but might be four to twelve or more inches 
to one side of any active crater. (See fig. 4). (In this type of soil it was 
impossible to follow the galleries linking such chambers to craters.) 
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This indicates why so many people have failed to find Lasius niger 
alienus var. americanus nests when they followed the usual method of 
excavating straight down beneath a crater. 

Conclusions cannot be drawn as to whether this was a series of 
nests or one large nest. However, indications point toward the one 
large nest theory because (1) no nest queen was found in any of the 
chambers opened, although various stages of brood were found in 
many different chambers, showing that they had been carried there 
from wherever the nest queen was located, (2) underground chambers 
were distributed with no grouping about separate craters but were 
dispersed at random beneath them all. 


SUMMARY 


Because observations of surface activity and those of the dug nest 
gave conflicting evidence, a résumé of the problems presented in this 
paper, along with the results obtained, is given below. 

The problem was to determine whether a large series of Lasius 
craters indicate a number of nests grouped close together, each nest 
extending over an undetermined number of craters; or whether the ant 
is completely social forming huge nests which extend through large 
areas of soil and involve hundreds of craters which intercommunicate 
beneath the ground. 


TABLE II 


SUMMARY OF EVIDENCE FOR AND AGAINST ONE LARGE COMMUNITY NEST 


EVIDENCES INDICATING NUMEROUS EVIDENCES THAT AN AREA OF CRATERS 
NEsTs IN AN AREA OF CRATERS CONSTITUTE ONE LARGE NEST 

1. Trails.—Invisible (odor) trails inter- | 1. Crater Grouping.—There was random 
connected certain craters but were scattering of craters with no group- 
not found between others. ings which would indicate separate 

nests. 

2. Territory— Foraging territories | 2. Craters and Chamber Relationship. 
seemed to be confined fairly close Underground chambers were not 
to the crater from which ants found directly below craters but 
came out. were distributed at random beneath 


the area of the crater openings. 


3. Hostilities—Hostilities between ants | 3. Absence of Queens from Brood 





from different craters appeared to Chambers.—No queen was found in 
be indicative of many separate the area dug, although numerous 
nests. larvae and pupae were present, 


which seemed to indicate that a 
large series of chambers must be 
connected. 


Various difficulties of technique which were encountered during the 
study help to explain why the problem was not conclusively solved. 
Trails above ground did not connect certain craters, but it could not be 
proved that these were not connected by galleries beneath the surface. 
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Foraging territories were difficult to determine because individual ants 
wandered in such a seemingly aimless fashion. Some good system of 
marking individual ants should be worked out before this problem is 
again attempted. It is difficult to analyze the meaning of hostilities. 
Forbes (1908) used it to determine the number of craters involved in 
an individual Lasius nest in a cornfield. However some species of ants 
do not often fight when they encounter each other while foraging and 
it is questioned whether Lasius invariably do. The whole subject of 
hostilities needs to be reworked for each ant species. Digging should be 
done on the same plot where surface activities have been studied and 
all chambers and galleries involved for a large series of craters should 
be exposed with minute care (solid clay soil should be selected). 

Thus the main objective of the project failed, but the work opened 
up so many interesting problems which may be solved for other ants, 
or by different techniques for this same ant, that it was thought worth 
while to present the study. 
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Department of Entomology, N. J. Agr. Exp. Sta., New Brunswick, N. J. 

The fourth edition of Entoma has been distributed free to members of the 
American Association of Economic Entomologists. Bigger and better than ever, 
it should be bought by every non-member who has anything to do with insects or 
insect control. Indeed it would be useful even to the general public for the 
information it contains on insecticides and fungicides and for the list of pest 
control operators and companies caring for trees. 

Some members of the Entomological Society of America may think that 
Entoma would be of no value to them. However, it contains a list of companies 
furnishing general entomological supplies and equipment including preserved and 
living insects, motion picture films of insects, publishers of new and second-hand 
entomological books. It includes a list of the entomological societies of the 
United States and Canada with names and addresses of the present secretaries. 
Certainly any entomologist who has a copy of Entoma and knows what is in it 
will find it helpful in his professional correspondence. Incidentally, it has been 
and will be much used by job hunters. 

Too much praise cannot be given to C. C. Hamilton and his associates for the 
splendid service they are rendering through Entoma to American entomology in 
all its ramifications. Entoma demonstrates the importance of entomology and 
tends to bind the interests of academic, official and commercial entomology. It 
should receive the enthusiastic support and approbation of every entomologist. 

—F. L.C. 








PERILESTINAE IN ECUADOR AND PERU: REVISIONAL 
NOTES AND DESCRIPTIONS 


(Lestidae: Odonata) 


Clarence Hamilton Kennedy 
Ohio State University 
Columbus, Ohio 


On a recent visit (Dec. 27, 1938) to the insect collections of 
the American Museum of Natural History, New York, the 
writer found what appeared to be two undescribed species of 
the very rare Perilestine dragonflies. Mrs. Elsie Broughton 
Klots in immediate charge of the collection of Odonata suggested 
their description. I wish to thank Mrs. Klots and Dr. Frank E. 
Lutz for this privilege. The holotypes and scanty paratype 
material of these all remain in the museum. 

After the descriptions of the American Museum material 
were in the hands of the Museum editor, the writer received 
from Mr. G. Klug of Iquitos, Peru, more material which con- 
tained another undescribed species and the female of one of 
the species found in the American Museum. Just lately we have 
received yet another undescribed species, this one from north- 
west Ecuador, collected by Mr. David B. Laddey. 

The female from Klug at Iquitos had a horn on the pro- 
thorax, the discovery of which opened the cornutus-question. 
We soon decided that the species from the southern rim of the 
Amazon basin ascribed to the de Selys description of cornutus 
by the Williamsons (E. B. and J. H. Williamson, p. 10, 1924) 
could not be cornutus. The present species from Iquitos with 
the horned female fitted the cornutus description better, while 
the male of pollux Kennedy, female unknown, (Kennedy, p. 
418, 1937) fitted the cornutus description even more closely. 

While describing these various species and taxonomic puz- 
zles we have given a generic name to “Group I’”’ of the William- 
sons’ monograph (1924) and have added figures of the 
appendages of the species accessible to the writer, except those 
of guianensis W. and W. all material of which is in the Carnegie 
Museum at Pittsburgh and which collection we did not find 
time to visit as the identity of guianensis appeared to be little 
involved in our review. 
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In 1924 E. B. Williamson and J. H. Williamson mono- 
graphed the nine species of Perilestes known at the time. With 
the four new species described in the present paper the author 
will have added four or five more species and a new name 
(see Kennedy, 1937) to Perilestes sensu lato. 


THE GENERA OF THE PERILESTINAE 


The Williamsons divided the genus Perilestes on the length 
of M,, into two ‘‘Groups.”’ In Group I, M,, arises one cell before 
the stigma or more proximad. In Group II, Mu arises at level 
of proximal end of stigma or more distad. Group II contains 
the genotype, fragilis Hagen. Each of the four new species we 
are describing falls clearly into one of the other of the two 
groups defined by the Williamsons. The evidence indicates 
that we have here two genera as usually recognized in recent 
work on the genera of Odonata. For this reason we are restrict- 
ing the use of Perilestes to the Williamsons’ ‘‘Group II”’ in 
which occurs the genotype fragilis Hagen. We are raising 
‘‘Group I” to the rank of a new genus. 


PERILESTES SENSU STRICTO 


Venation as in the Perilestinae Kennedy (1920, p. 25) but restricted 
to those species of Perilestes Hagen (1862, p. 30, sensu lato) in which 
M,, arises under the inner end of the stigma or farther out (fig. 1). 

Other characters which apply more or less to the species that have 
the short M;, are: 1. Basal lobe of male terminal appendage, if present 
at base, with a rounded tip (fragilis, solutus, minor), if present near 
middle of appendage, with a short right-angled form (kahli, gracillimus), 
absent (in attenuatus); 2. Tip of soft apical lobe of penis with truncate 
tip, its base attached at apex of the sclerotized shaft; figs. 37-38: 3. Male 
terminal appendages black (partly white in fragilis Selys (W. and W.). 


This series of species is ‘‘Group II’”’ of the Williamsons’ 
text (1924, p. 6) and key (p. 9). The type species is the geno- 
type Perilestes fragilis Hagen (1862, p. 30). To the genus 
Perilestes sensu stricto we ascribe the species of the Wil- 
liamsons’ Group II which are fragilis Hagen (1862, p. 30), 
attenuatus Selys (1886, p. 68), kahli W. and W. (1924, p. 24), 
solutus W. and W. (1924, p. 30), minor W. and W. (1924, p. 34), 
and the new species, gracilimus Kennedy, described below. 
The nearest genus is Perissolestes which differs from Perilestes, 
sensu stricto, in that M,, arises before the level of the inner end 
of the stigma. 
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PERISSOLESTES GEN. NOV. 

Venation as in the Perilestinae (Kennedy, 1929, p. 25) but restricted 
to those species of Perilestes Hagen (1862, p. 29) in which My, arises 
before level of the inner end of the stigma. (figs. 2 and 3.) 

Other characters which occur widely within Perissolestes but which 
may not be found clearly defined in all species are: 1. Basal lobe of male 
terminal appendage acute (less so in klugi K.): 2. Male terminal 
appendages usually contrastingly pale in aculeatus K. and pollux K. 
with some black); 3. Soft apical lobe of penis not narrowed to a square- 
tipped strap, but usually broad, its apex free from the sclerotized penis 
shaft (not free in remotus W. and W. and romulus K.). (figs. 39-48.) 


This is ‘‘Group I”’ of the Williamsons’ key (1924, pp. 8-9). 
We name Perilestes remotus Williamson and Williamson (1924, 
p. 14) as the genotype of Perissolestes. To this new genus we 
ascribe the species of the Williamsons’ ‘‘Group I’’ which are 
remotus W. and W. (1924, p. 14), cornutus Selys (1886, p. 68, in 
last paragraph of description of fragilis), guianensis W. and W. 
(1924, p. 12), magdalenae W. and W. (1924, p. 17) and six 
species renamed or described by the present writer, castor 
Kennedy (1937, p. 411); pollux Kennedy (1937, p. 418), aculeatus 
new name for the species called cornutus Selys by the Wil- 
liamsons (W. and W., 1924, p. 10), Rlugi n. sp., romulus n. sp. 
and remus n. sp.; vide postea. 

The most nearly related genus is Perilestes, sensu stricto, 
which differs in that M,, arises at the level of the inner end of 
the stigma or farther distad. 

Because the genus Perilestes was established by Hagen on 
‘‘two female specimens, one from Congonhas, Brazil, the other, 
a smaller female, from the Essequibo River, British Guiana,” 
there is doubt as to later material and especially as to males 
ascribed to the genotype species, fragilis Hagen. ‘‘The two 
specimens were in two European museums (Museum of Halle 
and Museum of Copenhagen) and there is nothing to indicate 
that direct comparison of the two was ever made. At the 
present time there are several reasons for thinking the two 
specimens are not conspecific and no reason for thinking they 
are’’ (Williamson and Williamson, 1924, p. 4). 

The Williamsons, whom we have just quoted, chose the 
Brazilian female as the type of the species fragilis. This female 
from Congonhas, Brazil, which is in the head waters of the Rio 
San Francisco, 250 miles northwest of Rio de Janeiro is the 
genotype of Perilestes. Hagen’s description of Perilestes (1862) 
mentions /’ultra-nodal secteur as arising sous le pterestigma which 
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lestes remotus (W. and W.). Male, Barro Colorado, Canal Zone, I, 1927, F. E. Lutz. 
Amer. Mus. Nat. Hist. Fig. 3. Perissolestes romulus n.sp. Paratype male, Iquitos, 


Fig. 1. Pertlestes gracillimus n. sp. Paratype male, Iquitos, Peru, IV, 1936, 
G. Klug. Acc. 35661, Dept. Invert, Zool., Amer. Mus. Nat. Hist. Fig. 2. Perisso- 
: Peru. Acc. 35661, Dept. Invert. Zool., Amer. Mus. Nat. Hist. 

' 
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would place the Rio San Francisco female definitely into 
Group II (Perilestes sens. str.). The Williamsons did not study 
the type female from Congonhas which Hagen records (1862) as 
being in the Museum of Halle. The Williamsons then assume 
that three males and one female which they studied and which 
were collected in the immediate environs of Rio de Janeiro were 
conspecific with fragilis from 250 miles distant, and in another 
great watershed. Only further collecting will demonstrate the 
correctness of this assumption. The Williamsons were in error 
in emphasizing the geographic distribution of their material, in 
that species of Group II appeared to be limited to the Amazon 
Valley while only cornutus of Group I was found im the Amazon 
Valley. Since then the writer has described four species of 
Group I from the headwaters of the Amazon. 

However, the possible rediscovery of the type species, fragzlts, 
on the Rio San Francisco in the type locality, Congonhas, or a 
restudy of its holotype showing fragilis W. and W. to be some- 
thing different would not upset the name Perissolestes for the 
Williamsons’ Group I because the original description by 
Hagen (1862) gives measurements which indicate that he used 
the larger of the two females for his species description and 
carries the information that this female was from Congonhas 
and in its wings M,, arose under the stigma. Any rediscovered 
locotype material and the holotype would have to conform to 
the above data by Hagen. 


THE PROBLEM OF USABLE ILLUSTRATIONS 


Among other problems, the Williamson illustrations have 
bothered us. We were certain at first on comparing our material 
(our figs. 18-19) with the Williamsons’ fig. 3 (1924) that our 
material represented a new species. On checking against the 
material identified as remotus by the Williamsons we were sur- 
prised to find our material to be remotus. In September, 1940, 
we restudied the Williamson material at Ann Arbor and refig- 
ured the species in that collection. In no position in which we 
have placed our material did it give us a figure as in the Wil- 
liamsons’ fig. 3 (1924). The accompanying illustrations are the 
result of that and a later visit to Ann Arbor. 


THE WILLIAMSONS’ KEY TO THE PERILESTINAE, REVISED 


We give the Williamsons’ key with the additions and 
changes necessitated by the accompanying revisional matter. 


ne sogediie 


meme - 


eo 


— 
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Arrangements of material in this presentation are not neces- 
sarily from generalized to specialized. Perissolestes appears 
more like the other Lestidae in the long M;, and the shape of 
the male superior appendages and in the long Cuz. Perhaps it 
is the more primitive. Perilestes (sens. str.) appears more 
specialized in the peculiar male appendages, in the short Mi, 
and in the short Cuz of the hind wing. Perhaps it is a later 
evolution from the Perissolestes stock. The larvae of the 
subfamily are undescribed. 

At one stage of our study we thought that attenuatus and 
gracillimus could be set off as a third genus on the character of 
‘‘six or fewer cells behind Cu, in the hind wing.’’ We have a 
memory that E. B. Williamson considered this matter and 
decided against it. This decision in both cases was based on the 
fact that specimens with six, seven or eight such cells are 
described by the Williamsons for kahli, fragilis (the W. and W. 
designation) and solutus. In a long series of a species Cu, shows 
much variation in length. 

The appendages of the males of attenuatus and gracillimus 
are similar and are different from those of the other species of 
Perilestes sens. str. It would be poor taxonomy to set off a 
genus on such a character which based the genus on a character 
of one sex only. We have done so in the past but are less 
inclined to do so as we acquire more experience with keys and 
other forms of taxonomic expression. Genera are mainly 
matters of convenience. 


KEY TO GENERA AND SPECIES OF THE PERILESTINAE 


:. Maa arising at the level of the ‘a end of the me or more distad 
i a3 ..Perilestes 2 

1’. Mia arising at the level of one cell before the stigma or more » proximad 
(figs. 2 and 3).. actaioc dl UR bla Gla as de altel Seto tan . Perissolestes 
males. . . , avo gical 
females 18 


THE GENUS PERILESTES 


2(1). Six or fewer cells behind Cuz in the hind wing (fig. 1)... ...................3 
2'. More than six cells behind Cuz in the hind wing. . Sta Oe ean ead 
fomaien. 


3(2). No pronounced internal basal tooth or - spine at or r proxim: id to midlength 


of male superior appendage: stigma dark brown or black: female labrum 
black (figs. 7 and 8). ; .attenuatus 


3'. A strong broad-based but short spine ¢ or ‘angulz ite internal lobe at midlength 


of male superior appendage: stigma orange red: (female unknown) 
SS MIME OP, co ins ove ox ta hawce nis wed eas wtuie « mere stceeec ann 
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Males— 
4(2'). Male appendage with an inner basal lobe which is a small sharp right angle 
at about two-sevenths of the appendage length: —— reddish brown; 


(fig. 4).. be _kahli 
4'. Male appendage with an internal basal lobe at about one-third length; apex 
of the basal lobe truncate or rounded. ; ie 


5(4'). Stigma reddish brown: labrum nz srrowly black ‘edged: ‘outer end of meso- 
stigmal lamina ending in a laterally directed free acute point: (fig. 11) solutus 


5! Stigma black: labrum with more black than in that if veanes mesostigmal 
lamina without acute free point... ....... 0. sce ec se eee cece cent e eee eens 6 
6(5'). Labrum with less than the anterior he alf bl: ack: (fig. 9). : fragilis 
6'. Labrum largely black: (fig. 10). . és Pew aimee as minor 
Females— 
7(2'). Stigma reddish brown: outer end of mesostigmal lamina angular or sharp... .8 
7'. Stigma black: outer end of mesostigmal lamina low and rounded... .. . fragilis 
8(7). Dorsum of abd. segs. 8-10 black; a large pale area on either side of seg. 9. . kahli 
8'. Dorsum of segs. 8-10 brown; the lateral basal pale area on seg. 9 reduced 
GI DROS VORRE. 5c ss cine sen ws aie idea gelato ee 


THE GENUS PERISSOLESTES 


Males— 

9(1"). Stigma red or brown...... yal tote ong ; .10 

v. Stigma black. ; EE TET CET TT 

10(9). Legs and ventor ‘of thorax ‘pale: basal third of the otherwise pale 
appendages black: (fig. 23). . plartvineeiateare wed nble 7“ 

10'. Femora and ventor of thorax black. 


11(10'). Basal internal lobe of superior append we with its ental ‘edge « convex ‘and. 
ending caudad in a minute triangular spine: pevbennneet black with 


ental edge white: (fig. 22). . ; ie .aculeatus 
s Basal lobe of superior append: ge with its ental edge. more or less con- 

cave: appendages pale (white, yellow, pale reddish; occasionally tupes 

with brown or black). . my 12 
12(11'). Basal lobe of superior appendage with its ‘posterior edge sloping basad 

and entad at an angle of 45 degrees: (figs. 20 and 21)... -Tromulus 
12', Basal lobe of superior appendage with its posterior edge at ‘right ‘angles 

to the axis of the appendage. Yee R ete Rvae imi) ke Daan O aie aT & a relate A 
13(12'). Abdominal segments 8-10 black. succes cos 5 COURS 
13'. Segs. 8-9 brown, 10 black above, “yellow ¢ on sides: (fig. BS) ..03 003s 
14(9'), Femora and ventor of thorax pale. easton 15 
14', Legs and ventor of thorax black. be 16 


15(14). Abd. 40-46 mm.: femora slightly ‘darker at apex and with | a | slightly 
darker postbasal ring and a slightly more extensive anteapical ring: a 


pale species: (fig. 16)... - . guianensis 
15". Abd. 51-53 mm.: femora ps ile brown, ‘that of fore leg dark brown: a 
darker species sharply marked with brown and black: (fig. 14)... .castor 


16(14'). Superior appendage with a bifurcate basal lobe or spine consisting ‘of a 
minute acute spine on the ento-basal side of a much larger round- 
angled right-angled lobe: female unknown: (fig. 24). . Se 

16'. Superior appendage with a single or simple ento-basal lobe....... ae 

17(16'). Superior appendage with the ento-basal lobe nearer the base of the 
appendage than the apex of the middle lobe: (figs. 18 and 19). . .remotus 

aa". Superior appendage with the ento-basal lobe beyond midlevel of 
appendage, nearer apex of middle internal lobe than of base of 
appendage; appendages very hairy to beyond middle: (fig. 17), 


magdalenae 
Females (unknown for remus) 
18(1'). Hind lobe of prothorax bearing an erect median spine.................19 
18. Prothorax not spined. . ace 
19(18). Stigma black: valvular styles attached at the level of the cerci. "-magdalenae 
19', Stigma red or brown...... Sy iaichs Olesiatyeeeiaty sie vieeeete ante UG .20 


20(19'). Labrum black (?) (de Selys, 1886). Bly ell a Dali AL sh AI Ices Ee _cornutus 
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20'. Labrum yellow...... .Tomulus 
21(18'). Point of attachment of valvular ‘styles: distal to the level of the apices 

of the cerci.... 3 .Temotus 

21". Point of attachment of valvular styles is is ventrad of the cerci... .. .22 


2(21'), Abd. 39-42 mm. long: femora pale, each slightly darker at apex ‘and 
with a more or less distinct postbas: il dark ring and a very slightly 
more extensive anteapical one, the two rings more or less joined along 


the anterior row of spines. .. . .guianensis 
22". Abd. 45 mm. long: all femora browr n, those of the fore legs dark brown, 
OR PN TORE COT POWs ies ic os cu re kas ce ee eel crave snenes .castor 


THE IDENTITY OF PERILESTES CORNUTUS DE SELYS 


In 1886 de Selys (pages 66-68, Premiere Partie, Revision du 
Synopsis des Agrionines) described specimens of Perilestes under 
the heading Perilestes fragilis previously described (1862) but 
which he himself doubted was conspecific with fragilis as he 
terminated his description with: ‘‘If these specimens, re-exam- 
ined, are recognized (as) different from those that I have 
described as fragilis, I propose for the latter the name of cor- 
nuta.”’ The Williamsons (1924, p. 10) and the present writer 
recognize this second description by de Selys, though it is under 
the heading fragilis, as being of a species distinct from that 
described at first by de Selys (1862, p. 30) as fragilis. For it we 
accept the name cornutus. Of this second species de Selys 
thought he had males and at least one female. These are listed 
as from Pebas (Peru) and from Teffé and S. Paulo both of 
which are in Prov. Amazonas, Brazil. The three localities are 
in the lowest Amazon valley and lie from 100 miles (Pebas) to 
560 miles (Teffé) straight east of Iquitos, Peru, which town is at 
the head of this lowest flattest stretch of the Amazon River. 
Thus all are in one and the same ecological region, the most 
tropical in South America. 


The cornutus specimens are supposed to be at present in the de Selys 
Collection in the Royal Natural History Museum of Brussels, Belgium. 
They have never been figured in later literature or redescribed. 

In 1924 E. B. Williamson and Jesse H. Williamson monographed the 
genus and ascribed (1924, pp. 10-12) to the de Selys species, cornutus, 
several male Perilestes (sens. lat.) which Jesse had collected about the 
headwaters of the Madeira River, (Porto Velho, Amazonas, and Villa 
Murtinho, Matto Grosso) 1,000 miles south of the type locality of 
cornulus and in a probably cooler, dryer area. 

In 1937 the present writer, without questioning the Williamson 
judgment on cornutus, described Perilestes pollux from the head waters 
of the Rio Napo, Ecuador. Its male appendages were entirely different 
from those figured by the Williamsons (1924, fig. 1) from the Rio Madeira 
males ascribed by them to cornutus de Selys. In 1938 the present writer 
described (unpublished) as new, males of a species from Iquitos, Peru, 
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which were collected by G. Klug and in the American Museum of 
Natural History. In 1940 the present writer received from G. Klug 
other males of the same species and a female. The female had a horn 
on the prothorax. This necessitated a recheck of descriptions of females. 
It raised the cornutus-question. Neither had the two Williamsons nor 
has the writer studied the original type material of cornutus which is 
supposed to be in the de Selys collection in the Natural History Museum 
of Brussels. However, the original description of cornutus (de Selys, 
1886, pp. 67-68) is detailed. Item by item we have checked against it 
our material (males only) of pollux, the Iquitos, Peru, species romulus, 
(males and female) and the Williamsons’ description of ‘“‘cornutus”’ 
(males only) from Porto Velho and Villa Murtinho. The findings are: 


1. The holotype of cornutus (horned) will have to be the female, 
and we so designate her, as the name refers to the horn on her pro- 
thorax. (Our figs. 31-33 show such a horn on our Iquitos female from 
Klug.) De Selys states: “‘Prothorax carrying at the middle of its 
posterior edge a cylindrical horn, straight, fully erect.”” (The female of 
magdalenae also has a horn.) 

2. The de Selys description of the female cornutus almost exactly 
describes our female from Iquitos even to the odd color of abd. seg. 9 
(our fig. 34). The one striking difference is the yellow labrum in our 
Iquitos female while de Selys states: “Coloration as in the male” * * * , 
which would presume a black labrum as in the male of cornutus. Having 
studied many of the de Selys descriptions we can hardly believe that he 
could have overlooked a strikingly pale labrum. Probably the female of 
cornutus has at least a dark labrum, and differs thus from our Iquitos 
female. 

3. The abdominal color of the cornutus holotype female differs at 
once from the abdominal color of the male described by de Selys as 
belonging with her. The female has three yellow rings on each of abd. 
segs. 3-6 while in the male are only two on each of these segments. The 
two types of pattern are shown in our figs. 35 and 36. Does the male 
described as cornutus by de Selys belong with the holotype female’ We 
do not know. 


EXPLANATION OF FIGURES 


Fig. 4. Pertlestes kahli W. and W. Rio Jatun Yacu (Rio Napo watershed), 
Oriente, Ecuador, Dec., 1934, Wm. Clarke-Macintyre. Kennedy collection. Figs. 5 
and 6. Perilestes gracillimus n. sp. Holotype, Iquitos, Peru, G. Klug, IV, 1936. 
Acc. 35661, Dept. Invert. Zool., Amer. Mus. Nat. Hist. Fig. 7. Pertlestes atten- 
uatus de Selys. Abunda, Matto Grosso, Brazil, J. H. W. and Strohm, Mar. 20, 1922. 
Williamson Collection. Fig. 8. P. attenuatus. Porto Velho, Amazonas, Brazil, May, 
1922. Showing a distinct point on ental edge of apical lobe. This point is recogniz- 
able in males from Manaés, Amazonas, and is distinct in males of the Rio Beni, 
Bolivia. Fig. 9. Perilestes fragilis de Selys (W. and W. identification). Rio de 
Janeiro, Brazil, J. H. W., Sept. 8, 1922. Williamson Collection. Fig. 10. Perilestes 
minor W. and W. Holotype, Porto Velho, Amazonas, Brazil, J. H. W. and Strohm, 
May 19, 1922. Williamson Collection. Fig. 11. Perilestes solutus W. and W. Villa 
Murtinho, Matto Grosso, Brazil, J. H. W. and Strohm, Apr. 6, 1922. Williamson 
Collection, No. 104. 

Fig. 12. Perissolestes romulus n. sp. Same data as for fig. 3. Fig. 13. Perisso- 
lestes remotus W. and W. Barro Colorado, Canal Zone, C. H. Curran, Dec. 22, 1928. 
Amer. Mus. Nat. Hist. 
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4. The male of the de Selys description of cornutus is almost iden- 
tical, if not truly so, with the male described as pollux Kennedy (1937, 
p. 418). When we described the latter we trusted the Williamsons’ 
identification of cornutus (1924, fig. 1). Pollux and the original cornutus 
agree in size, black labrum, red stigma, black venter of thorax, the 
extensive pale color on the metepimeron, dark basal spot on dorsum of 
abd. seg. 1, the two yellow rings on abd. segs. 3-6, and the square basal 
lobe of the superior terminal appendages. They differ sharply in that in 
cornutus abd. segs. 8-10 are black while in pollux 8 and 9 are dark brown 
with seg. 10 black above and sharply pale (yellow?) on the side. Is 
pollux Kennedy the male of cornutus de Selys? The female of pollux has 
not been recognized. With castor Kennedy (1937), magdalenae W. 
and W. (1924), guianensis W. and W. (1924), remotus W. and W. (1924) 
and our males of romulus n. sp. from Iquitos so generally similar in color 
and style of male appendages with those characters in pollux, we hesitate 
to sink a species name at this stage of our knowledge. We visualize the 
hundreds of large watersheds in tropical America which have not yet 
yielded their species of Perilestes and of Perissolestes: also our very 
meager knowledge of females and the very uncertain association of 
these with the correct males. 

5. The males collected 1,000 miles south of the type locality of 
cornutus by Jesse Williamson at Porto Velho, Amazonas and Villa 
Murtinho, Matto Grosso and ascribed to cornutus de Selys in the 
Williamsons’ monograph (1924, p. 10) we are renaming aculeatus. The 
appendages of these males (our fig. 22) do not fit the de Selys description 
of cornutus appendages which are stated by de Selys to have a right- 
angled basal lobe. The Williamsons had never seen a Perilestes with such 
a lobe. (See our fig. 14, castor, and 15, pollux, described after the death 
of E. B. Williamson.) Further the type locality of cornutus is on the 
main Amazon from Pebas, Peru, to Teffé, Prov. Amazonas, Brazil. It 
is one of the most tropical areas in South America. The type locality of 
aculeatus is at the head of the Madeira River in an area probably 
higher, cooler and drier. 


6. We are giving the name romulus to the males (and a female of 
apparently the same species) from Iquitos. The female while almost 
exactly fitting the description of the female of cornutus came to us 
papered by Klug with one of the males and marked “‘pr.’”’? These males 
do not fit the description of the male of cornutus. The appendages are 
different. (See figs. 20 and 21). The appendages of the male of cornutus 
are described by de Selys as having a right-angled basal lobe (as in our 
figs. 14 and 15). 

The cornutus-question will remain unanswered until some one 
familiar with the species of Perilestinae figures and redescribes the 
de Selys material in Brussels. There have been found recently too many 
species that almost fit the description of cornutus. I refer to guianensis, 
remotus, magdalenae, castor, pollux, romulus, and remus. 
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Perilestes gracillimus n. sp. 
(Figs. 1, 5, 6, 25, 37, 38) 


This is a species with bluish white labrum on an otherwise 
largely black head; red stigmas; brownish red thoracic stripes 
and a striped and spotted thoracic ventrum. Its nearest relative 
is attenuatus Selys of the Williamsons’ (1924) Group II. Because 
the new species possesses the basal internal spine of the male 
superior appendage, though in a much reduced condition, we 
have considered it a connecting link (and more primitive?) 
between attenuatus and the other species of Perilestes which 
possess such a spine. Gracillimus =very slender. 


Holotype, male. Abdomen 46.8 mm. including appendages which 
are 1.4 mm.; hind wing 21.5 mm.; stigma, fore wing 1.3 mm.; hind wing 
1.5 mm.; anterior lamina of abdominal segment 2, from apex of segment 1 
to posterior tip of lamina 1.2 mm. 

Head with labium pale except outer 0.75 of movable hook black. 
Labrum and vertical surface of clypeus bluish white. Labrum com- 
pletely edged with black on sides and below; on the sides this is a fine 
line but it widens below to one sixth the height of the labrum. Exposed 
bases of mandibles bluish gray with a median horizontal black line. A 
narrow vertical bluish gray stripe between base of mandible and gena. 
Antenna with first segment white, the long second segment brown, 
flagellum dark brown. Remainder of face and vertex metallic black, 
bluish generally but bronzy on the postocular areas. Ventral surface of 
head metallic greenish black. Ocelli brownish yellow. 

Prothorax pale creamy except for a broad middorsal pale brown 
stripe whose width is 0.4 of width of prothorax when viewed from 
above. Fore coxae pale creamy. 

Meso-metathorax with middorsal triangle of mesostigmal lamina 
black. Sides of middorsal keel black but its upper edge white. A narrow 
black stripe on either side of the middorsal keel, its width (at widest or 
upper 0.6 of black stripe) three times as wide as middorsal white line. 
Antealar sinus brown except its anterior edge black. The lower 
0.4 of the black stripe along middorsal keel narrowed cephalad to a 
point at the posterior end of the mesostigmal lamina. A narrow white 
antehumeral stripe 0.25 as wide as mesepisternum. The area between 
white antehumeral stripe and black middorsal stripe light chestnut. 
Mesepimeron wholly chestnut brown which color extends across upper 
0.6 of mesinfraepisternum. This stripe across the mesinfraepisternum 
continues across underneath the thorax (in front of middle coxae) to 
contact its mate on the opposite side of the thorax. Metepisternum pale 
(dull white) except for a narrow dark brown-black stripe slightly more 
than half as wide as the metepisternal white stripe which roughly follows 
the metapleural suture. Its posterior or upper end originates on the 
white metepisternal stripe; it curves ventrad and cephalad to the 
metapleural suture, and cephalad along this suture, continuing across 
upper 0.6 of the metinfraepisternum, across upper anterior faces of 
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metacoxae and the metasternum to contact its mate of the opposite side 
of the thorax. Metacoxa pale except for black on its anterior face. 
Metepimeron pale except for black posterior tip over anterior end of 
abdomen. Sternum between coxae black which area is continued caudad 
as a narrow black median line to the posterior third of the postcoxal 
ventrum. Its posterior tip is a small fork. This apical black fork is 
flanked on either side by an oblong black spot whose width is one-sixth 
or less of the width of the area posterior to the hind coxae, and whose 
length is one-half of the same ventral area. Wings with pale brown 
veins and orange-red stigmas. Legs pale with a dark spot on inner 
surface of basal half of the trochanter, its outer half pale; femur clouded 
with brown, darker on dorsal surface and apex and darker on middle and 
hind femora than on fore femur. Tibia pale except extreme base (‘‘knee’’) 
and apical 0.4 of inner surface black; tarsi dark. Leg spines dark. 

Abdomen: A narrow dark brown apical ring on the otherwise pale 
(creamy ’) seg. 1. Except for dark brown apical ring seg. 2 is pale brown 
with lower half of side pale (white’). This oblong white area falls just 
short of reaching anterior end of side of seg. 2 and is edged below nar- 
rowly with brown. Segs. 3-5 largely pale brown but- with a narrow basal 
white ring, an apical dark brown ring and an oblique-ended pale, sub- 
apical ring. In side view this subapical pale ring is three times as wide 
along ventral edge of side as along middorsal line. Seg. 6 with similar 
pattern but the two pale rings clouded with brown giving an obscured 
pattern, the basal pale ring being practically obsolete. Seg. 7 with a 
pale basal ring larger than on preceding segments, its posterior end 
oblique and sharply defined. Except for an obscure pale area on the 
lower side, the subapical pale ring obsolete. Seg. 8 with pale basal ring 
bluish (?) white, sharply defined, occupying basal third of segment and 
continued caudad along whole lower edge of segment; ventral surface 
pure white as in segs. 9 and 10; the dark area a dark brown almost 
black. Segs. 9 and 10 black with lower side and ventrum white. 
Appendages black. 

Structural notes. A very slender species with the shaft of segs. 3-7 
only 0.3 mm. thick while the apices of the segments are only 0.5 mm. in 
diameter. Middle lobe of labium with a broad square-bottomed apical 
notch. Antenna with basal segment as wide as high; second segment 


EXPLANATION OF FIGURES 


Fig. 14. Pertssolestes castor Kennedy. Holotype, El Partidero, Rio Anzu (Rio 
Napo watershed), Ecuador, Wm. Clarke-Macintyre, Nov. 11, 1935. Williamson 
Collection. Fig. 15. Pertssolestes pollux Kennedy. Holotype, Rio Jatun Yacu, 
Clarke-Macintyre, Mar., 1937. Williamson Collection. Fig. 15. Pertssolestes guian- 
ensits W. and W. Holotype, French Guiana, Carnegie Mus. This number is the 
Williamsons’ (1924) fig. 2, Pl. I. Fig. 17. Perissolestes magdalenae W. and W. 
Cristalina, Colombia, J. H. W. and E. B. W., Feb. 18, 1917. Figs. 18 and 19. 
Perissolestes remotus W. and W. Same data as for fig. 13. Figs. 20 and 21. Perisso- 
lestes romulus n. sp. Holotype, Iquitos, Peru, G. Klug, IV, 1936, Acc. 35661, Dept. 
Invert. Zool., Amer. Mus. Nat. Hist. Fig. 22. Perissolestes aculeatus new name 
(cornutus of W. and W.). Villa Murtinho, Matto Grosso, Brazil, J. H. W. and 
Strohm, Apr. 4, 1922. Fig. 23. Perissolestes klugi n. sp. Holotype, Iquitos, Peru, 
G. Klug, V, 1938. Fig. 24. Perissolestes remus n. sp. Holotype, La Lorena, Santa 
Domingo, Ecuador, David B. Laddey, Feb. 28, 1941. Kennedy collection. 
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slender, with shaft of segment half as wide as basal segment and four 
times as long; third segment of filament slightly longer than segs. 1 and 2 
combined. Posterior lobe of prothorax with posterior edge square across, 
its outer angles rounded. Wings of mesostigmal lamina without spine 
or knob (fig. 25). 

Wings (holotype): Fore wings with postnodals 12, 13; hind wings 12, 
12: M; arising at level of first postnodal: Rs arising, fore wings, at post- 
nodal 7, 8; hind wings 7, 7: M2 arising, fore wings, at level of postnodal 
8, 9, five cells before level of stigma; in hind wings at 8, 8 five cells before 
stigma. My, arising in all wings under outer end of stigma. Apex of 
Cue in fore wing just before or just beyond level of origin of Rs; in hind 
wings 2.5-4 cells before level of origin of Rs. The number of Cuz cells, 
fore wing, 12, 13; in hind wing 5 left, 7 right. Cue straight for 5 cells in 
right fore wing and 6 cells in left fore wing; for 5 cells in each hind wing. 
(See fig. 1 for paratype wings.) 

Abd. seg. 2 with a deep incision on outer edge of posterior blade of 
anterior hamule or lamina. The posterior hamules, thin, flattened 
dorsoventrally so they appear wide in lateral view and attenuate in 
ventral view. 

Penus as in other Lestidae without true, reflexed apical lobe, but as 
in the penis of kahli (Kennedy, 1937, 417, figs. 20 and 21) with the ter- 
minal fold developed into an abortive truncate lobe reflexed over the 
apex of the sclerotized penis shaft. No hairs evident on shaft (figs. 
37 and 38). 

Superior appendages (figs. 5 and 6) with a basal “‘spinous lobe” and 
three “outer lobes” variously developed as in attenuatus (fig. 7). Viewed 
from above, the forcipate appendage is angulate just before its middle 
(at apex of basal two-fifths) with outer contour straight from angle to 
apex. The basal spinous lobe is almost rectangular, pointing entad and 
slightly caudad, and 0.4 the length of the appendage from the appendage 
base. The outer fourth of the appendage is the apical of the three outer 
lobes, its width 2.5 times into its length. The middle of the three outer 
lobes is a minute roll at the base of inner side of the terminal lobe. 
The basal of the three ‘‘outer lobes’’ is a semicircular lobe, diameter 
equal to that of apical lobe, extending entad and whose anterior side is 
at midlength of appendage. 


Described from the holotype male, Iquitos, Peru, IV-36, 
Acc. 35661, G. Klug, Collector, Amer. Mus. Nat. Hist. 

Paratype material consists of a male thorax with legs, wings 
and abdominal segments 1-6. Same data as for holotype. 

Female unknown. 

Relationships. By the Williamsons’ key gracillimus runs 
directly to attenuatus Selys. It differs at once from attenuatus in 
that gracillimus has slightly basad of midlength of the male 
apical appendage a distinct triangular (basal?) tooth (fig. 5). 
This tooth is so well developed that it could not have been over- 
looked by the Williamsons (1924, fig. 5). It differs further in 
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appendages in that the small middle lobe of the three ‘‘outer 
lobes’’ lies closer to the basal of the three lobes in attenuatus but 
closer to the apical lobe in gracillimus. The Williamsons’ key 
described 6 or fewer Cuz cells in male hind wing in attenuatus 
and 9 Cu, cells in the male hind wing of the other species of 
Group II. Gracillimus, holotype, has 5 in the left hind wing and 
5 in the right. The paratype male has 5 in each hind wing. 


Perissolestes klugi n. sp. 
(Figs. 23, 29, 30, 43, 44) 


This is a species with pale labrum, dark brownish red stigmas 
and two black stripes on a pale thoracic ventral surface. Legs 
pale brown. 

Klugi =a gesture to Guillermo Klug, collector at Iquitos, 
Peru. 


Holotype, male. Abdomen 45 mm., including appendages which are 
1.5 mm. long; hind wing 22 mm.: stigma, fore wing, 1.4:mm., of hind 
wing 1.4: anterior lamina of abdominal segment 2, from apex of segment 
1 to posterior tip of lamina 1.5 mm. 

Head with labium and visible bases of maxillae pale: labrum pale 
(yellow? in life) narrowly edged above and on sides with black: bases of 
mandibles and pleurostoma pale brown (?): clypeus dark brown: genae 
and head in front of ocelli black with metallic green reflections; remain- 
der of head dull black except a pale area about occipital foramen and a 
pale dot on each side beneath the foramen opposite the first joint in the 
maxilla. Antenna with basal segment pale brown tipped with black 
(segment 2 similar), flagellum dark. 

Prothorax with broad middorsal brown stripe one-half as wide as 
posterior lobe; a pale stripe on upper half of side followed below by a 
second brown stripe of equal width; lower edge of side narrowly pale. 
(fig. 29.) 

Meso-metathorax with middorsal keel black, edged narrowly above 
with pale (brown’). Mesepisternum, mesepimeron and mesinfraepister- 
num brown except lower posterior angle of the latter and an antehumeral 
pale stripe one-third as wide as the mesepisternum and which is sword- 
shaped, terminating in an acute point just below the pit at upper end of 
the humeral suture. The antehumeral stripe is continuous with the 
pale stripe on upper side of the prothorax. Metathorax pale (blue?) 
with two narrow black stripes: the first lies along the posterior edge of 
the metepisternum. This is two-fifths as wide as the metepisternum and 
crosses the upper three-fourths of the metinfraepisternum to the black 
metasternum between the last two pairs of legs. Dorsally this lateral 
stripe curves forward on the metepisternum to the anterior half of the 
upper edge of that sclerite at the alar carina. The second black stripe is 
narrowly lanceolate and lies on the ventral surface posterior to the hind 
legs. It and its mate of the opposite side, together with a narrow sternal 
stripe between the legs form a ventral Y-shaped mark. All coxae pale, 
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the hind coxa with an obscure darker area on the anterior surface. Legs 
and feet pale with the femur pale brown but with a subapical pale area. 
Wings with veins black and stigmas a dark rusty reddish brown. 

Wings of mesostigmal lamina, inconspicuous, pale, low and rounded. 
(fig. 30.) 

Fore wings (holotype, male) with postnodals 15-15, hind wings, 
14-13: Rs arising, fore wings, between postnodals 7 and 8, hind wings 
near 7 (left), near 8 (right): My arising, fore wings, just before postnodal 
9, in hind wings at 8; M,, at postnodal 12-13, four and three cells before 
stigma; in hind wings My, arises at postnodal 13-11, two and three cells 
before stigma. Apex of Cuz at level of three Cuz cells beyond level of 
origin of Me: number of cells posterior to Cue 14-15. Base of Cup 
straight for a distance of 6 to 7 cells. 

Abdomen with alternating pale and black rings. Segment 1 pale with 
apex narrowly black. Segment 2 pale with apical third dark brown and 
a second ring of similar width across the middle of the basal pale two- 
thirds of segment. Hamular laminae black. Segs. 3-6 alike in color 
pattern; a narrow basal pale ring; second ring twice as long, black; third 
ring pale and of same extent as second; fourth black, 3-4 times as long 
as the black second ring; fifth ring pale, slightly shorter than second or 
third ring; sixth or apical ring black and twice as long as fifth or the 
preceding pale ring. From seg. 3 to seg. 6 the pale fifth ring successively 
becomes more obscure. Seg. 7 with basal two-fifths brown, the remain- 
der black with a narrow, obscure paler area (ring?) dividing the black 
portion into two parts. Seg. 8 black with anterior third of side obscurely 
paler. Segs. 9 and 10 black. The inferior surfaces of segs. 7-10 brown. 
Appendages yellow with basal third black shading into the yellow outer 
two-thirds. The sterna of segments 3-6 follow the color pattern of the 
sides of the segments. 

The appendages (fig. 23) are forcipate and are somewhat intermediate 
in shape between those of the species of Perissolestes and those of the 
males of Perilestes. They are forcipate with the apices turned ectad 
as in the appendages of males of kahli, fragilis, solutus and minor; 
also see remus, fig. 24. The basal internal spine is well developed but 
is close to the base of the appendage as in remotus. The subapical, 
internal lobe, rounded and flattened in the other species of Perissolestes 
is developed into a short but sharp spine at base of outer third of the 
appendage and is directed entad. The general design is similar to that 
of the appendages of kahli, fig. 4. 


EXPLANATION OF FIGURES 


Fig. 25. Perilestes gracillimus n. sp. Holotype, male. Same data as figs. 5 and 6. 
Fig. 26. Perissolestes remotus W. and W. Male. Same data as figs. 18 and 19. Fig. 
27. Perissolestes remus n. sp. Holotype, male. Same data as fig. 24. Fig. 28. 
Perissolestes romulus n. sp. Paratype, male (lacking segs. 4-10). Other data as for 
figs. 20 and 21. Figs. 29 and 30. Perissolestes klugt n. sp. Holotype, male. Same 
data as for fig. 283. Kennedy collection. Figs. 31-35. Perissolestes romulus n. sp. 
Allotype, female, Iquitos, Peru, G. Klug, IX, 1939. (31-33, prothorax : 34, abd. 
segs. 8-10; 35, abd. seg. 4) Kennedy collection. Fig. 36. Perissolestes remus n. sp. 
Holotype, male. Abd. seg. 4. See data fig. 24. 
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The penis, figs. 43-44, has a large terminal flap as in other species of 
Perissolestes but the flap is twice as long as in castor or in pollux and is 
less closely attached to the internal sclerotized hook (apex of seg. 2). The 
terminal segment of the penis or segment 3 is lacking in all Lestidae. 


Holotype, male, in the author’s collection. Collected by G. 
Klug, Iquitos, Peru, V. 38, the only known specimen. 

Female unknown. 

On the characters of the male superior appendages the 
closest relative of klugt is Perissolestis remotus W. and W. (figs. 
18 and 19). The two agree in yellow color of the appendages 
(outer two-thirds in k/ugi), in the location of the large anterior 
spine close to the base of the appendage, in the reddish stigmas 
and in being insects of nearly similar size. They differ in the 
darker color of remotus (labrum black, ventral surface of thorax 
black and the dark areas of the thorax black instead of brown). 

Guillermo Klug buys material from Indian and other col- 
lectors, is a general dealer in orchids, butterflies, stamps, etc. 
For this reason his locality records cannot be as detailed as if 
material were collected first hand. He makes every effort for 
correct data but subcollectors are difficult to impress with 
such necessity. 


Perissolestes romulus new species 
(Figs., o? 3, 20, 21, 28, 41, 42 : 9 31-35) 

This is a species with black labrum, red stigmas and black 
thoracic sternum which are a combination of characters which 
fit pollux Kennedy and the male of cornutus de Selys. With the 
discovery of its female with a horn on her prothorax romulus 


raised the cornutus question. 
Romulus =twin brother of Remus, fratricide and _ first 


dictator over Rome. 


Holotype, male. Abdomen 51 mm. including appendages which are 
2 mm.: hind wing 24.5 mm.: stigma, fore wing 1.2 mm.; hind wing 1.3 
mm.; anterior lamina of abdominal segment 2, from apex of segment 1 
to posterior tip of lamina, 2 mm. 

Head with labium and visible bases of maxillae pale: Labrum black, 
the ante-clypeus, bases of mandibles and pleurostoma basal to mandible 
obscurely mottled with dark brown: post-clypeus black, edged pos- 
teriorly with pale brown. Frons, genae and vertex black with metallic 
green luster: post-ocular areas and occipital carina, dull black. Antennae 
brown. Ventral surface of head black with greenish luster except a large 
triangular pale (creamy) area about occipital foramen. 

Prothorax with a broad middorsal brown stripe one-half as wide as 
posterior lobe, a pale stripe on upper half of side followed below by a 
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second brown stripe of nearly equal width; the lower edge of side 
narrowly pale. Fore coxa brown. 

Meso-metathorax with middorsal keel black, edged narrowly with 
brown above. Mesepisternum dark brown with a faint coppery luster 
but its outer fourth with a pale blue antehumeral stripe, anteriorly 
crossing the wing of the mesostigmal lamina and continued cephalad as 
the upper, lateral, pale stripe on the prothorax: above, the pale blue 
antehumeral stripe terminates in a rounded apex just anterior to lower 
end of the humeral suture indentation. Mesepimeron wholly dark brown 
becoming almost black on its lower edge and the color continued cephalad 
over upper three-fourths of mesinfraepisternum. Metepisternum black 
with a blue stripe covering its upper three-fifths, the anterior end of 
which extends across lower posterior corner of mesinfraepisternum and 
over posterior half of outer face of the middle coxa. The upper end of 
the blue stripe is pointed and reaches the alar carina at the division 
between meso- and metathorax. Metepimeron black except for a narrow 
wedge of blue covering the vertical posterior surface of the sclerite and 
even extending up onto posterior angle of metepisternum; the anterior 
point of the blue stripe lies just back of hind coxa. A bright blue spot 
covers posterior half of outer surface of hind coxa. Sterna of pro- meso- 
and metathorax jet black. Inner faces of coxae black as are the legs. 
Wing veins brownish black. Stigmas a rusty red. 

Wings of mesostigmal lamina with an elevated outer end which is a 
thin vertical rounded lobe, seen from behind. (see fig. 28.) 

Fore wings (holotype) with postnodals 14-13; hind wings 14-14; Rs 
arising, fore wings, at postnodal 7-6; hind wings 7-7; M;,, arising, fore 
wings, at postnodal 11-12, 3 cells before level of stigma; in hind wings 
11-11, 3-4 cells before level of stigma. Apex of Cue 1.5-2.5 Cur cells 
beyond level of origin of M2: number of cells posterior to Cuz 14-16. 
Base of Cue straight for a distance of 5 or 6 cells. (See fig. 3 for vena- 
tional differences in paratype male wings.) 

Abdomen black with creamy yellow or buff rings. Segment 1 pale 
with anterior dorsal spot, apical ring and venter brown. Seg. 2 with 
basal fifth pale, the remaining four-fifths black above which color 
extends halfway down on either side; apical ring and anterior lamina 
of sternite black. Segments 3-6 more or less of the same pattern with 
three pale and three black rings each as follows: basal ring pale, one- 
twentieth as long as segment; second ring black, twice as long as basal 
pale ring; third and fifth rings pale, each slightly longer than second or 
first black ring; middle two-fifths and apical seventh of segment black. 
Segment 7 black with anterior half of side pale. Segments 8-10 black 
with lower side of 10 pale. Appendages yellow. The sterna from middle 
of seg. 3 to 8 follow color pattern of sides of segment. Sternum of 9 
black with blue posterior to sexual opening. Sternum of 10 blue. 
Paraprocts pale (fig. 12). 

The appendages are forcipate, thin dorso-ventrally; an internal acute 
spine directed down at one-third of the length from base (figs. 20 and 21). 
Appendage from above twice as wide at spine as at the subapical internal 
rounded shelf-like lobe; beyond which is a parallel sided apical lobe half 
as wide as the appendage at level of the subapical lobe. 
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Described from holotype, male, in American Museum of 
Natural History, collected by G. Klug, Iquitos, Peru, IV, 1936. 
Acc. No. 35661. 

Paratypes consist of a male with the hind wings broken off 
just beyond the nodus and a male with head, thorax, wings 
(drawn) and segs. 1-3 of the abdomen: these in the American 
Museum of Natural History, from Iquitos, Peru, G. Klug, IV, 
1936. Acc. No. 35661. Also in the Kennedy collection four 
males bought from G. Klug, Iquitos, Peru, XI-’38, VII-’39 
(2 males), VIII-’39, IX-’39 (pr.). 

These are close in size, length of abdomen 49-52.5 mm.; 
length of hind wing 22 mm in one and 24 mm. in four others. 

This species is very close to Perissolestes polulx (Kennedy) 
with its black labrum, black thoracic sternum and red stigmas. 
It differs from pollux in (1) the color pattern of abdomen which 
in pollux has five rings of color on each of segments 4—6, in this 
species six; (2) in the more evenly rounded outer contour of the 
appendages viewed from above (in pollux angulated at level of 
internal spine); (3) in the great width of the appendage just 
beyond the internal spine (in pollux narrow just beyond level of 
spine). (See pollux, fig. 15.) 

Romulus is also close to magdalenae (fig. 17). It differs at 
once from the latter in that the stigmas are red while in mag- 
dalenae they are black. The male apical appendages are very 
similar. In both species the large internal basal spine has a 
posterior edge that slopes. Starting at tip of the basal spine 
the posterior edge of the spine, seen from above, fig. 20, is at 
right angles to the axis of the body then it angles caudad to join 
the inner surface of the appendage. In castor, pollux and even 
to some extent in remotus the greater part of the posterior edge 
of the basal spine is vertical to the body axis. In magdalenae, 
fig. 17, the angling slope of the posterior edge of the basal spine 
is subequal to the apical slope next the spine apex. 

While our female bought with these males has a horn on her 
prothorax and fits de Selys’ description of the female cornutus 


EXPLANATION OF FIGURES 


Penes of Perilestes and of Perissolestes. Figs. 37 and 38. Perilestes gracillimus 
n. sp. Holotype. Figs. 39 and 40. Perissolestes remotus W. and W. Barro Col- 
orado, Canal Zone, Lutz collector. Amer. Mus. Nat. Hist. Figs. 41 and 42. Per- 
issolestes romulus n. sp. Paratype, Iquitos, G. Klug, (lacks abd. segs. 4-10). Figs. 
43-44. Perissolestes klugi n. sp. Holotype. Figs. 45 and 46. Perissolestes remus 
n. sp. Holotype. Figs. 47 and 48. Perissolestes aculeatus n. name. Same data as 
for fig. 22. 
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closely, except for her pale labrum, we do not agree that these 
males fit the de Selys’ description of his cornutus males. Cor- 
nutus males of de Delys have a square basal lobe on the superior 
appendage whereas the males just described as romulus have a 
wide angled lobe with sloping posterior edge. See our discussion 
of ‘‘The identity of Perilestes cornutus de Selys,’’ and our 
discussion of aculeatus. 


Allotype, female. Abdomen 45 mm. including ovipositor: hind wing 
37 mm.: stigma, fore wing, 1.6 mm. of hind wing 1.9 mm. (figs. 31, 32, 
33, 34, 35.) 

Head with labium pale but exposed bases of maxillae shading into 
medium brown. Labrum uniform pale brown, base of mandible and 
pleurostoma brown. Gena, black with metallic green luster; all other 
surfaces duller black, except a pale area about occipital foramen. 
Antenna brown. 

Prothorax with broad middorsal brown stripe; pleurite of side brown 
except lower edge narrowly pale. Procoxa pale. Prosternite black. 
(figs. 31 and 32.) 

Meso-metathorax rich deep brown over the mesepisternum, met- 
epimeron and infraepisternum except the lower posterior angle of latter 
pale and a sword-shaped antehumeral stripe which is one-third as wide 
as mesepisternum, with parallel sides on its lower two- thirds but the 
upper third with straight anterior edge but its posterior edge rounding 
cephalad from the humeral suture to a saber-like tip at level of lower 
(anterior) end of the fossa at upper end of humeral suture. Middle 
coxae entirely pale. Sternite black. Metathorax pale bluish with 
dark brownish-black stripe covering the posterior two-fifths of the 
metepisternum, the lower end of the stripe crossing the metinfra- 
episternum and joining its mate across the ventral area before the hind 
coxae; the upper or posterior end of this lateral brown stripe curves 
forward from the posterior edge of the metepisternum to end in the 
upper anterior angle of the metepisternum. Metepimeron and ventral 
surface posterior to hind legs pale (blue?). Hind coxae and the sternum 
between them pale except a pale brown minute dot on anterior face of 
each coxa. Legs pale (yellow?) slightly darker on femora which are 
noticeably darker (pale brown) at apex and along the internal face. 
Veins of wings brownish, darker apically. Stigmas brick red, dull. 

Abdomen yellow (dried material) and brownish black. Seg. 1 with 
apical ring and dorsal basal spot brown; seg. 2 with basal fifth pale, the 
remainder brown except below middle of side. All apical rings, segs. 2-6, 
brown above and yellow on lower side. Segs. 3-6 with six rings. See 
fig. 35, abd. seg. 4. These are: (1) a very narrow pale basal ring, (2) a 
black ring twice as wide, (3) a pale ring slightly wider than the preceding 
black ring, (4) the black area covering middle third of segment, (5) a 
pale ring and (6) a black apical ring each of 5 and 6 one-sixth of segment 
in length. Seg. 7 is obscurely pale except its apical fifth dark brown. 
Seg. 8 dark (fig. 34) with a dim pale area on apical third of side: base of 
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ovipositor (sternite 8) pale with posterior two-thirds of midventral 
line brown: apical ring pale. Seg. 9 dark brown with large oval lateral 
pale spot from base to apex so large that it leaves only a V-shaped dorsal 
area and a narrow line along lower edge of side brown. Its apical 
membrane pale, valvules striped pale brown and black. Seg. 10 black 
above shading into brown below. Cerci pale the apical third black. 
Paraprocts yellow. Supra-anal plate small, black. Styli of valvules pale. 
Sternites have color as follows: that of seg. 1 pale; seg. 2 pale with brown 
apex; segs. 3-6 a pattern of light and dark areas paralleling the light and 
dark rings of the pleurites; seg. 7 dark with base pale; seg. 8 pale with 
a dark Y on posterior edge and midventral keel; (seg. 9 carries ovi- 
positor); seg. 10 pale below. (fig. 34.) 

Structural notes.—Our fig. 32 shows a view of the prothorax from 
directly above. The hind lobe is moulded on either side into an angular 
lateral lobe and between these a median evenly convex posterior edge. 
On the middorsal line projecting almost vertically from the posterior lobe 
is a conical spine as high as the median dorsal line of the middle lobe is 
long. It cants caudid about 20 degrees from the true vertical. Viewed 
from the side its broadest base is almost equal to its height. (see figs. 31 
and 33.) Down its posterior side is a thin pale keel 

The mesostigmal lamina of the female has a central triangular area 
just as is shown for the male in fig. 28. In shape it is a narrow based 
triangle imposed on the apex of an equilateral triangle. The lateral pale 
wings project as vertical right angled fins with the angle rounded. 

The apices of the wings lap over the basal fifth of seg. 6. 

The apex of the female abdomen is shown in fig. 34. The ovipositor 
projects farther than the apex of the cerci. The styli of the valvules arise 
(as in the female remotus) at a level beyond the apices of the cerci. 


The ‘‘cornutus problem’’ was raised by finding this horned 
female. She exactly fits each and all the items of de Selys (1886) 
description of the female of cornutus except two: (1) by inference 
the labrum of the female cornutus is black (in romulus female 
pale brown); (2) the associated male in cornutus has square 
basal lobes (90 degrees) on the superior appendages (in romulus 
males the basal lobes are wide, subtending an angle of 130 
degrees). See the section of this article titled The Identity of 
Perilestes cornutus de Selys, and the discussion following the 
description of aculeatus for further remarks on related species. 

Romulus is closely related to cornutus by color and horn on 
female, to remotus by the long ovipositor and to pollux whose 
male has a square basal lobe on the superior appendages. 

Described from allotype female, Iquitos, Peru, G. Klug, 
collector, IX, 1939. Kennedy collection. Papered with a male 
and labeled ‘‘pr.’’ 
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Perissolestes remus n. sp. 
(Figs. 24, 27, 36, 45, 46) 


This is a species with jet black labrum, black stigmas and 
with a jet black ventral surface enclosing an oval yellow spot 
just anterior to abdominal segment 1. Legs largely black. 

Remus = Twin brother of Romulus, first victim of a brotherly 
blood-purge in Rome. 


Holotype, male. Abdomen including appendages 48 mm.; append- 
ages 1.5 mm. long: hind wing 23 mm. long; stigma, fore wing and hind 
wing 1.4 mm.: anterior lamina of abdominal seg. 2 from apex of seg. 1 to 
posterior tip of lamina 1.4 mm. 

Head with labium pale except a triangular black spot between sub- 
mentum and base of notch in mentum: angles of maxillae pale: base of 
mandible with a triangular bluish gray spot and pleurostoma blue. 
Labrum, clypeus and top of head black, bronzy above, with only the 
vertical surface of frons gray, the basal segment of antenna pale on 
anterior surface the second segment brown and the ocelli narrowly 
ringed with pale. The occipital foramen with a pale dot on each side. 

Prothorax with vaguely outlined color pattern, in general bluish 
gray on sides edged behind with pale brown and brown on dorsal surface 
with middle lobe reddish brown. (fig. 27.) 

Meso-metathorax with middorsal keel narrowly edged with tan, tan 
also are the outer two-thirds of the wings of the antealar sinus, its 
center and a narrow stripe enclosing the middorsal keel black. Of the 
remainder of the surface of the mesepisternum the outer two-fifths is a 
creamy yellow antehumeral stripe that between it and the middorsal 
black line (three-fifths of the area) is reddish brown. Mesepimeron 
entirely dark reddish brown which is continued over the upper three- 
fourths of the mesinfraepisternum. Metepisternum creamy yellow with 
a brown stripe one-third the width of the sclerite in width along its 
metepimeral edge, the brown stripe at its alar end bending cephalad 
leaving a triangular pale spot in the upper posterior angle of the sclerite. 
This brown metepisternal stripe extends below the metaspiracle and 
across the upper anterior angle of the metepimeron to cover the upper 
three-fourths of the metinfraepisternum. Metepimeron otherwise 
creamy yellow. Ventral surface, between legs and posterior to them, 
black edged with pale along metepimeral keel and enclosing an oval 
yellow spot just anterior to abdominal segment 1. Veins in base of wings 
brown outer parts black, stigmas so dark brown they can be termed 
black. Legs with coxae pale except a vague dark spot on anterior surface 
of the hind ones, trochanters pale bluish which color extends outer side 
of hind femur as a narrow stripe, a similar stripe on mid femur but 
irregularly broken in its middle three-fourths and on the fore femur 
reduced to small spots at each end; femora otherwise black; tibiae 
grey-blue with jet black internal surface; tarsi brown. 

Abdomen except for segs. 1 and 2 dully marked. Seg. 1 creamy 
yellow on sides, brown above with the anterior third of dorsum black 
also ringed apically with brown and black. Seg. 2 with lower half of 
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sides creamy yellow with a faint bluish cast, anterior lamina of ventral 
surface black and upper half of side, the dorsum, except a narrow 
middorsal pale line, and apical ring black. Segs. 3-6 (fig. 36, seg. 4) 
black with a narrow basal ring brown, beyond this and beyond an equal 
area of black a second pale “‘subbasal”’ ring and a third or “‘anteapical”’ 
pale ring at about the outer four-fifths of the segment. From seg. 3 to 
seg. 6 the pale rings become more obscure so that 6 has the appearance 
of being black except on close inspection. Segs. 7-10 black except a 
pale area on anterior end of side of 7 which broad stripe shades into 
black caudad. Appendages pale yellow. Ventral surfaces of segs. 8-10 
pale. The venters of segs. 3-6 following the pattern of the sides. 

Structural notes.—Basal segment of antenna one-third as long as 
second, the flagellum one and a half times as long as segment 2. Pro- 
thorax with hind lobe evenly rounded. Wings of the mesostigmal lamina 
each ending outwardly in two spines, one dorsal to the other, fig. 27. 

Fore wings (holotype male) with post-nodals 13-14; hind wings 
12-12; Rs arising, fore wings at post-nodal 8 and at 7-8 in hind wings. 
M; arising, fore wings, at post-nodal 9, in hind wings at 8. My, at post- 
nodal 12 in left and between 13 and 14 in right fore wing, in hind wings 
at 11 in left and 12 in right. (Thus it arises 1-2 cells before stigma.) 
Apex of Cue in fore wings at a level short of origin of Mz by a distance 
equal to 2 Cue cells, in hind wings short a distance equal to 3-5 Cup cells 
(Cuz is thus very short compared to that vein in the species romulus.) 
Number of cells posterior to Cue 12 and 15 in fore wings, 7 and 10 in 
hind wings. Base of Cue straight for a distance of 5 Cur cells. 

Penis, figs. 45 and 46. This organ is a typical Perissolestes penis with 
a free, soft apical lobe. 

The terminal appendages are quite similar to those of the majority 
of the species of Perissolestes except that the needle point on the inner 
angle of the basal lobe is detached from the ental angle of the basal lobe. 
It lies just anterior (basal) to the ental angle of the basal lobe. It is not 
readily visible from above as it is under the inner edge of the basal lobe. 
Our fig. 24 shows seg. 10 rotated sufficiently to display this spine on the 
left appendage, while the spine on the right appendage is rotated out 
of sight. The apices of the appendages turn out as in the appendages of 
klugi and some species of Perilestes (sensu stricto). 


Holotype, male, in the author’s collection. Collected by 
David B. Laddey, at La Lorena, Santa Domingo, Ecuador. 
Altitude 550 meters, Feb. 28, 1941. The only known specimen. 

Female unknown. 

The locality is in the lower end of the very humid area that 
extends from the northwest corner of Ecuador along the west 
coast of Colombia to Panama. Little is known of its fauna. 

Remus differs from all other described species of Perilestinae 
in the form of the basal lobe of the male superior appendage. 
The basal lobe is largely a round angled rectangular one but 
the acute point found in others (remotus, remus, etc.) is not on 
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the angle of the lobe but is on its basal edge and is under the 
lobe so it is not visible from directly above. The outwardly 
flexed apices of the superiors suggest relationship to klugi. The 
dark coloration, black labrum, stigmas and venter suggest 
remotus. Remus is an odd member of the group containing 
castor, pollux, romulus and remotus. 


Perissolestes aculeatus new name 
(Figs. 22, 47, 48) 
Perilestes cornutus Selys of Williamson and Williamson, 1924. 


I propose the name aculeatus for the species referred by Wil- 
liamson and Williamson (1924, pp. 10-12, fig. 1) to cornutus 
de Selys (1862). This material is at present in the Williamson 
Collection of the Zoological Museum, University of Michigan. 
It consists of 5 males collected May 2 and 24, 1922, by J. H. 
Williamson and J. W. Strohm at Porto Velho, State Matto 
Grosso, Brazil, and 2 males collected by the same men April 4, 
1922, at Villa Murtinho, Matto Grosso, Brazil. 


In the monograph “The Genus Perilestes,”’ 1924, the Williamsons 
asserted: ‘‘As to the correctness of our determination of the seven males 
before us as cornutus there can be little or no doubt.” However, with 
more material for study I doubt the correctness of the above statement 
and determination. 

The seven males referred to cornutus by the Williamsons which I am 
now naming aculeatus lack in three points of evidence. 

1. They are not from the type locality nor from a typical habitat. 
They were collected on the southern rim of the Amazon Valley in the 
headwaters of the Rio Tapajos (Porto Velho) and near the junction of 
the Beni and Mamoré Rivers to form the Rio Madeira (Villa Murtinho). 
This area is 12 degrees south of the Equator or nearly 1000 miles south 
of the type locality. It is higher and cooler. The type localities listed 
by de Selys (1862) for cornutus are Pebas, Teffé and Sao Paulo, all on 
the banks of the Amazon in the State of Amazonas, Brazil. This area is 
two degrees south of the Equator, at the lowest level in the region and 
must be even more tropical than the area from which came the seven 
males studied by the Williamsons. 

2. The superior appendages of the males described by the Wil- 
liamsons do not fit the de Selys description of cornutus. De Selys states, 
concerning the basal part of the male superior appendage: ‘“‘Vus en 
dessus, leur moitié basale est fortement dilatée, aplatie, cette dilatation 
finissant subitement a angle droit, l’angle prolongé inferieurement en 
épine aigue.’’ Compare figures 15 and 22. 

3. The color of the appendages of cornutus is “gris-jaunatre.’’ The 
color of the appendages of the Williamsons’ material is black with a 
small amount of pale color along the thin ental edge of each appendage. 
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The weak spots of our argument are: 1. That the appendages of 
Perilestes pollux, a species with similar black thoracic sternum, fit the 
description of cornutus males better than do the appendages of the 
males described by the Williamsons. The angle is more truly a right 
angle in pollux. However, pollux is again a species of the slopes of the 
Andes at elevations of 500 to 800 meters. And: 2. The uncertainty of 
the association of females with males. In about half of the descriptions 
the color of the ventral surface of the thorax of the female does not 
agree with the color of that area in the males. As the Williamsons 
collected the most of their own material these associations stand a 
greater chance of being correct than in material taken by native 
collectors or by general collectors. 


We give here a short description of the male and refer the 
student to the Williamson and Williamson monograph (1924) 
for another detailed description. 

This is a species with dark labrum, reddish brown stigmas 
and black thoracic venter. These characters are found in pollux 
Kennedy and cornutus de Selys but the minute basal spine of 
the male aculeatus differentiates it from these relatives with 
large basal spines. 

Aculeatus = provided with a prickle. 


Holotype, male. Abdomen 48 mm. including appendages which are 
1.5 mm.: hind wing 24 mm.: stigma, fore wing 1.4 mm., hind wing 1.6 
mm.; anterior lamina of abdominal segment 2, from apex of segment 1 
to posterior tip of lamina, 1.8 mm. 

Head with labium and visible bases of maxillae pale: Labrum black, 
the middle two quarters of its lower edge pale. Clypeus black with 3 pale 
spots on anteclypeus: bases of mandibles and plurostomae mottled 
(blue (?) and dark brown). Genae, frons, vertex, posterior and inferior 
surfaces black; genae and frons with greenish lustre; a small area about 
occipital foramen pale. 

Prothorax with broad, irregularly edged middorsal brown stripe 
which continues from the anterior end of the brown dorsum of the 
mesothorax. Side below tergite brown except lower edge pale. Fore 
coxae pale except inner faces black as is sternite. 

Meso-metathorax with ental two-thirds of each mesepisternum in 
shades of brown: color as follows: middorsal keel black and bordered by 
black but with free edge narrowly brown; thus from middorsal keel to 
humeral suture the dark middorsal area is one-third black, middle third 
brown, outer third black, shading into each other. The remaining or 
outer third of the mesepisternum is occupied by a pale blue humeral 
stripe which shades into brown at the humeral suture. Mesepimeron 
and upper two-thirds of mesinfraepisternum dark brown which extends 
around underneath to connect with the black sternite and black on 
inner faces of the otherwise pale mesocoxae. Side of metathorax pale 
blue with its middle third occupied by a lengthwise dark brown stripe 
which at its posterior or dorsal end occupies the entire width of the 
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metepisternum, runs forward (ventrad) to straddle the second lateral 
suture and to broaden out at lower side of thorax to cover anterior sixth 
of the metepimeron, all but the lower angle of the metinfraepisternum, 
the anterior and inner faces of the metacoxa and the metasternite with 
ventral area posterior to hind coxae. 

Wing veins brownish in basal half of wings shading into black in 
apical half. Stigmas with membranes dark dull reddish brown. Legs 
with outer surfaces of coxae and trochanters bluish, inner surfaces 
dark; femora black except extreme base of each and an external pale 
line on outer surface of hind femora; tibiae and tarsi pale except inner 
surface of fore tibiae black. 

Abdomen pale creamy or buff with dark brown and black rings. 
Segment 1 pale with dorsum in shades of brown and apex narrowly 
ringed with black. Seg. 2 with similar pattern but with the hamular 
laminae black. Segs. 3 to 6 each with six alternating pale and dark 
rings as follows: first or basal ring agg? as wide as half the depth of the 
base of the segment; ring two, dark, 1/4 times as long as ring 1; ring 
three pale, slightly longer than ring 2; ring four black, and occupying 
the middle two-fourths of the segment; ring five pale, roughly equal to 
ring three but passing caudad it becomes more obscure in each succeed- 
ing segment; ring six, the black apex, slightly longer than total length of 
rings one and two. Ring three on segment 3 is reduced to a pale dorsal 
spot. Segs. 7 and 8 are brown shading into pale on lower anterior sides. 
Segs. 9 and 10 black. The three intersegmental membranes of segs. 7 
to 10 are pale. Color pattern of sternites follows that of sides of the 
respective segments except those of segs. 8 to 10 are pale, almost white. 
Caudal appendages black except for the two internal lobes on each, 
which are yellowish. (From the above, the color effect of the appendages 
is that of black with two points of white light, which points are the 
pale basal internal lobes that carry the needle points.) 

Wings of mesostigmal lamina are rounded angles pale in color and 
not particularly prominent, similar to those shown for male kaAli in 
Kennedy, 1937, fig. 31, page 420, but slightly less angular. 

Fore wings (holotype) with 15-15 postnodals; hind wings 13-13. 
Rs arising, fore wings, at postnodal 8-8; hind wings at 7-7. Mg in each 
wing arising one cell beyond origin of Rs. M4, arising, fore wing, at 
postnodal 12-12 or 4 cells before inner end of stigma; hind wing, at 
postnodal 11-11 or 3 cells before inner end of stigma. Apex of Cuz just 
beyond level of origin of Me, same in right hind wing, 2 cells shorter 
in left hind wing. Number of Cu, cells, fore wings, 13-15, hind wings, 
10-12. Base of Cue straight for a distance of 6-8 cells in fore wing, 
4-5 in hind wings. 

The male appendages of aculeatus are shown in our figure 22. The 
basal lobe is gently convex on its ental border but it does not expand 
into a “right angled” affair as de Selys mentions and as is found in 
pollux K. (fig. 15), remotus (W. and W.) (our figs. 18 and 19), in mag- 
dalenae (W. and W.) (our fig. 17) and in romulus (Iquitos material, this 
paper figs. 20 and 21), which are all the known species with black 
thoracic ventor in the male and square lobed appendages. 

Female unknown. 
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Described from the holotype male labeled by Williamson 
and Williamson cornutus, and now in the Williamson collection 
as aculeatus, holotype, Kennedy. It was papered with a second 
male (paratype aculeatus) with the labels: Brazil, State of 
Amazonas, Porto Velho, J. H. W. & J. W. S., May 24, 1922, 
(and in Jesse’s handwriting) ‘‘City water supply creek and 
tributary, sandy bottom to its source.’’ The envelope bears 
the number 140, 207. 

The paratypes of aculeatus consist of the second male papered 
with the holotype, a third male papered individually but with 
same data, a fourth male (whose appendages are shown in our 
fig. 22) which bears on its envelope, Brazil, State of Matto 
Grosso, Villa Murtinho, J. H. W. & J. W.S., Apr. 4, 1922, anda 
fifth male in the pinned series bearing labels No. 126, May 2, ’22, 
Porto Velho, Amazonas, Brazil. J. H. W. and J. W.S. Accord- 
ing to Jesse Williamson’s diary now in the Williamson library, 
Villa Murtinho is a short distance (half a day’s trip) from the 
junction of the Beni and Mamore Rivers to form the Madeira. 
Porto Velho is in the headwaters of the Rio Tapajos. 


Perissolestes remotus W. and W. 


The material from the American Museum of Natural His- 
tory besides the two new species from Peru contained five 
males of Perissolestes remotus (W. and W.) from Barro Colorado 
Island, Canal Zone, Panama. Four of these were collected by 
Dr. C. H. Curran, XII-—22, 1928. Of these one is broken. The 
fifth specimen is a broken male collected in the same locality, 
I-7, 1929 by Mr. F. E. Lutz. 

Compare our figs. 18-19 of the appendages of the male with 
the Williamsons’ fig. 3. Our figures are camera lucida outlines 
and we are certain of their correctness against the specimen 
drawn. We were certain after looking over the Williamsons’ 
pl. I, 1924, that our specimens were undescribed. After writing 
a description and making drawings we were astonished when we 
compared our material with authentic Williamson material in 
collection of Dr. D. J. Borror. We have seen no specimen with 
as long a basal spine and as narrow a base to the appendage as 
is figured in Williamsons’ fig. 3. (Compare the Williamsons’ 
fig. 6 (1924) of kahit with our figs. 8 and 9 (1937). We were in 
great doubt about kahli until we compared our material with 
that in the Williamson Collection. 

We have included our figures of remotus which species we 
have made genotype of Perissolestes. 
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THE TRIBE MONOCHAMINI IN THE WESTERN HEMISPHERE (COLE- 
OPTERA; CERAMBYCIDAE), by LAWRENcE S. DILLON and ELIZABETH 
S. Ditton. 135 pages, 5 plates, paper cover. 7x10 inches. Scientific 
Publication No. 1. READING PuBLIC MUSEUM AND ART GALLERY. Reading, 
Pennsylvania. Price, $2.50 

We have just received the above from the Reading Public Museum and Art 
Gallery. It is a substantial book and is the first of a series which will be based, 
at least in part, on collections in the Reading Public Museum. While manuscript 
for publication in this series can come from any outside author, the necessity of 
including the material on hand in the Museum or of depositing material in the 
Museum will almost automatically limit the use of this outlet for publication to 
members of the Museum staff. All of which is as it should be and still the ‘‘Sci- 
entific Publications of the Reading Public Museum and Art Gallery’’ gives 
American science one more good outlet for publication. 

The arrangement of text matter and choice of type is excellent. Even the 
technical descriptions are leaded which makes for easy reading. In fact the gen- 
eral appearance of the volume is much like that of a taxonomic article in these 
Annas. A thick white paper is used except for an insert half-tone of beetles 
(Pl. 5). The seventy or so other figures are mainly diagrams of color patterns 
of elytra. 

We wish that more of the museums of the country would publish more rather 
than store so much material. Apparently too many institutional executives are 
not trained writers and either have little personal interest in publication or dread 
the editorial problems that arise.—C. H. K. 


DATES OF RECEIPT OF THE ANNALS IN UNIVERSITY 
LIBRARIES 


ETHEL MELSHEIMER MILLER 
Botany and Zoology Library 
The Ohio State University 


The Editor of the Annals had occasion recently to know 
the mailing date of a certain early issue but found that it was 
not given in the volume. Records in the publisher’s files were 
destroyed during removal to new quarters in 1934; hence record 
of the date of its receipt in the Ohio State University library 
was the only source of information and served his purpose. 

A further examination of all of the volumes showed that the 
mailing dates had not been published in volumes one to five 
inclusive and volume seven. As such dates are sometimes 
very useful it was thought desirable to publish them as given 
in library records. They were secured from several large 
libraries and compared with the records in our own library. 
Those from Cornell and the University of Illinois were the 
most complete and either agreed exactly with ours or differed 


by very small margins. 
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Vol. 1, 1908. 


Vol. 2, 1909. 


. 3, 1910. 


. 4, 1911. 


. 7, 1914. 
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December. 
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September 
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March.... 
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September 
December. 
March.. 
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December. 
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Dates Received 
.. April 14, 1908 
June 19, 1908 
October 26, 1908 


December 23, 1908 


....April 7, 1909 
...June 21, 1909 
September 27, 1909 
December 30, 1909 
..March 10, 1910 
.... June 18, 1910 
October 6, 1910 
December 5, 1910 
..March 24, 1911 
.....July 13, 1911 
October 12, 1911 


-... January 17, 1912 


.April 16, 1912 
June 20, 1912 
October 18, 1912 
January 2, 1913 

. April 22, 1914 
.....July 20, 1914 
December 1, 1914 
December 31, 1914 








BOOK NOTICES 


FAUNA, THE NaturaL History MAGAZINE, published by the PHILADELPHIA 
Zoo. 9x 11.5 inches. About 30 pages an issue. Illustrated. Quarterly. 
Subscription price, $1.00. 


This is a well illustrated popular quarterly on animal life. We call attention 
to it because it is rather new and it contains authentic zoology laid down in a 
vocabulary and phraseology enjoyable to those interested but uneducated in 
technical biology. 

We have felt for some time that if civilization did escape the abyss of 
intellectual black-out it would be by getting sound science through to the lay 
members of society. It should come to them with complete clarity and frequently 
enough that its facts become a part of their intellectual and spiritual world. They 
must assure themselves by an abiding faith in the things of science. 

From the preceding we feel that one of the collateral duties of the scientific 
devotee is that of encouragement of and the practice of reaching the common man. 
“‘Fauna”’ is just such an effort and a good one.—C. H. K. 


THE ORIENTATION OF ANIMALS, KINESIS, TAXES AND COMPASS 
REACTIONS, by Gortrriep S. FRAENKEL and DonaLp L. Gunn. Pages 
vi and 352 with 134 illustrations. 1940. 5.75x9 inches. Published in the 
Series, Monographs on Animal Biology by the Clarendon Press, Oxford. 
For sale by the OxrorD Press, 114 Fifth Avenue, New York. Price, $6.00. 

Prof. Fraenkel is a Lecturer in Physiology in the Department of Zoology and 
Applied Entomology. Imperial College of Science and Technology, London. Prof. 
Gunn is a Lecturer in Zoology at the University of Birmingham. 

The first 135 pages of this work are designed as a review and classification 
of responses for the beginner or undergraduate. The second part, pages 136-138, 
reviews recent work for advanced students and research workers. Part II is 
arranged under the following heads: XI. The Two-light Experiment; XII. Unilat- 
eral Blinding and Circus Movements; XIII. Skoto-taxis, Intensity v. Direction; 
XIV. Temperature Reactions; XV. Gravity Reactions in General; XVI. Geo- 
taxis; XVII. Mechanical Stimulation; XVIII. Chemical Stimulation; XIX. Varia- 
tion in Behavior; XX. General Discussion. Bibliography. Author Index. 
Systematic Index. General Index. 

The reviewer likes the work because a very definite attempt has been made to 
produce a usable and useful book. This has been accomplished by care in def- 
inition, classification and in painstaking indexing. We like the book because it is 
illustrated with understandable diagrams accompanied with rather detailed 
legends. Thus as an expository work it is well designed and is explicit. 

This careful organization of matter can lead to at least one defect. That is 
the error of over-simplification. Behavior, such as that of our lower animals, 
even where there is less modification by memory, has been shown by Mast and 
others to be a much more involved chain of events than much descriptive work on 
animal movements would imply. The authors have leaned heavily on the external 
appearance of behavior for their material but have introduced Chapters III, 
Physiological Machinery; and IV, Reflexes; which stand as cautionary red lights 
warning the reader that the subject is really complex physiologically. 

A surprising amount of the discussion is devoted to the experimental work on 
the behavior of insects. In the Systematic Index of eight columns of entries, 
four columns or one-half of the index is given to Arthropoda, the majority of 
which are insects (two and a half columns). Insects, are easily handled in the 
laboratory. Because of the high quality of the volume and its free use of insect 
behavior we recommend the volume to entomologists interested in insect 
activities. 

The University of London has given rather positive support to entomological 
research in recent years. This work by Fraenkel and Gunn is an example of the 
nature of such opportunity given its staff. 

A more critical review of this work has been given by Prof. S. O. Mast of 
Johns Hopkins in a recent issue of Science (June 27, '1941, pp. 619-620). None of 
the several notices seen by the present writer have been severely critical which, 
in such a controversial field as that of behavior, is rather unusual. We like the 
book and recommend it.—C. H. K 


690 


